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INTRODUCTION 


The meteorological data obtained by the two Byrd 
Antarctic Expeditions, 1928-30 and 1933-35, have been 
published in Montuty WeatHer Review SupPpLEMENT 
41 (1); the present volume is devoted to tabular and graph- 
ical summaries of these data. 

Both expeditions based at exactly the same location, 
Little America. In 1934 a secondary meteorological sta- 
tion, Bolling Advance Base, approximately 100 geographi- 
cal miles due south of Little America, was occupied alone 
by Admiral Byrd for 6 months during the dark season. 
The coordinates of the stations were: 


LitrLeE AMERICA 


Latitude 78°34’06” S.; longitude 163°55’58’’ W. 
Height of barometer above sea level, 30 feet. 
Height of surface above sea level, 46 feet. 


Bo.iumne ApvANCE BasE 


Latitude 80°07'30’’ S; longitude 163°55’ W. 

Height of Advance Base above sea level, computed by 
method 1=246 feet; by method 2, 280 feet (for the 
methods of computing the altitude of Advance Base, 
see (1), p. 7). 

Much of the work of preparing these statistical tables 
was carried on by the writer during his spare time; and 
assistance was provided by the Works Progress Adminis- 
tration, Massachusetts State Project No. 14344, for which 
acknowledgment is gratefully made. 

Although it has not been possible to check all of the 
tables presented herein, many of them have been checked, 
nese those giving the direction and velocity of the 
wind at upper levels as computed from the pilot-balloon 
ascents. The author is greatly indebted to R. J. Smith 
of the Weather Bureau for his valuable assistance in this 
connection. 
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EXPLANATION OF THE TABLES 


1. TEMPERATURE SOUNDINGS 


Instruments and methods.—With few exceptions, most of 
the free-air temperature soundings on the first expedition, 
1928-30, were made with kites. These kites were of the 
standard type as formerly used by the United States 
Weather Bureau and are described in (1A). The meteoro- 
graphs, two in number, were of the Marvin type, also 
described in (1A). 

The kite equipment consisted of a special lightweight 
hand reel, and a large quantity of piano wire. Toshelter the 
kite equipment, a small house was built with walls of snow 
blocks and a roof of tarpaulin supported by bamboo poles. 
Some warmth was furnished by burning seal blubber in an 
improvised stove. It was intended to make kite ascents 
throughout the entire period during which the base at 
Little America was occupied; and it is very unfortunate 
that during a blizzard in March 1929 a box containing 
essential kite parts was lost under the snow and the 
ascents could not be begun until September 1929 when the 
replacements for the lost parts were finally finished. The 
instruments were tested and calibrated several times at 
Little America. 

Because of the difficulties encountered on the first 
expedition in using kites, a small plane was used instead 
on the second expedition, 1933-35. An autogyro was 
taken along primarily for the purpose of making tem- 
perature soundings; the advantages of this type of plane 
were the small fuel consumption, the relatively small 
amount of work required to prepare it for flight, and the 
ease with which it could take-off and land; its chief dis- 
advantage lay in its relatively low ceiling, the maximum 
altitude it could attain being about 3 km. The ascents 
with the autogyro were begun on September 1, 1934, but 
unfortunately just after the take-off for the 11th ascent on 
September 25, the plane got out of control, crashed to the 
surface, and was completely wrecked. Since it had been 
planned to make daily ascents when the weather permitted 
and since the other = Annee were not ready for flying at that 
time, the loss of the autogyro was a serious Saew to the 
meteorological program. It was not unit! November that 
the ascents could be continued and even then these could 
not be carried out with the regularity which was desired, 
since the two remaining planes were usually needed for 
other purposes and required more work to prepare for a 
flight and more fuel to operate. 

On the second expedition, three aerometeorographs of 
the Friez type were used, which are described in (2). In 
two of these, the clocks did not perform satisfactorily at 
low temperatures, with the result that almost all of the 
soundings were made with the remaining one. As on the 
first expedition, these instruments were re-tested and 
re-calibrated at Little America, even though this had been 
done in the United States before the departure of the 
expedition. 

In using the autogyro, the aerometeorograph was sus- 
pended in a metal frame attached to the wing strut. In 
using the Pilgrim and large Condor planes, the instrument 
was enclosed in a small case which was suspended inside 
the plane at the rear of the cabin. This arrangement not 
only reduced the vibration of the instrument to a mini- 


mum but also made it possible to change the record sheets 
when long flights were made from the base at Little Ameri- 
ca, an aerometeorograph record being obtained on nearly 
all such flights. To provide for proper ventilation of the 
aerometeorograph, there were two air vents in the case in 
which it was contained, one at the front and another at the 
rear. Fromaventon the top of the fuselage, the outside air 
was led to the forward vent in the case containing the 
aerometeorograph by means of a tube of windproof cloth; 
the air coming in through the forward vent then circulated 
past the instrument and escaped through the vent at the 
rear. The air circulation provided in this way seemed 
quite ample and satisfactory, the velocity of flow past the 
instrument amounting to perhaps 10 or 12 miles per hour. 
This same method of installing the meteorograph in the 
plane was also used in 1929. 

There is one circumstance in connection with this method 
of “exposing”? the aerometeorograph which should be 
mentioned. Sometimes when the instrument was installed 
in the plane before the take-off, the temperature inside of 
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Figure A.—Effect on aerometeorograph record of heating before 
take-off. (Schematic). 


the plane became considerably higher than that of the 
outside air as a result of insulation on the fuselage. Con- 
sequently, when the instrument was installed in the plane 
prior to the take-off, it recorded a temperature higher 
than that of the outside air, and it was not until a short 
time after the take-off that the recorded temperature. 
came into equilibrium with the free-air temperature. 
Usually a surface inversion was present; the resultant 
effect is illustrated in figure A. 

Owing to the vigorous flow of the outside air past the 
meteorograph immediately after the take-off, the equilib- 
rium point A, judging from the records, was probably 
attained within a short time, say within 2 or 3 minutes 
after the take-off, corresponding to an altitude of about 
200 or 300 meters. It is thought that in most cases the 
first significant level was at a higher altitude, where this 
effect was no longer present, although it must be admitted 
that in some cases when the heating effect at take-off did 
occur, the temperature changes within the first few hun- 
dred meters were lost. 
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Results of the kite and airplane ascents.—The results of 
all the kite and airplane ascents are shown graphically in 
figures 1 to 85. The soundings are numbered the same 
as in the previous volume of data (1). With each curve 
is given the date, year and time of take-off or landing, as 
the case may be, and also the time of the pilot-balloon 
ascent nearest in time to that of the temperature sounding. 
The direction and velocity of the surface wind at the 
beginning of the sounding are given to the left; the other 
wind data are the direction and velocity of the wind at the 
standard levels as determined from the pilot-balloon ob- 
servation. The significant levels are indicated by circles. 
In cases where the recevds of the kite ascents permitted, 
both the ascent and descent have been worked out. The 
curves include several soundings which, although not 
taken right at the base, were within a 100-mile radius and 
can probably be considered as representative of conditions 
at Little America. Soundings of this nature have been 
used in the monthly means. 

An aerometeorograph record was obtained for practically 
all of the airplane exploration flights; and the portions of 
the record obtained just after the take-off and before the 
landing, when the plane was not too far removed from 
Little America, have been considered as soundings even 
though they do not extend to very high altitudes. During 
some of the flights the plane underwent considerable 
variations of altitude at positions fairly far removed from 
Little America; these portions of the record have been 
regarded as soundings but have not been included in the 
monthly charts nor the monthly means. 

Regardless of the year in which they were made, the 
soundings have been grouped together according to 
months and are shown graphically in figures 86 to 90, 
inclusive. Since there arerelatively few observations at the 
higher levels, to derive a mean monthly distribution of 
temperature extending as high as possible and still fairly 
representative, a method of differences was used at the 
higher levels, the mean vertical temperature distribution 
for the different months being computed as follows: 

September.—Arithmetic mean to 2,500 m.; extended to 3,000 
m. by using the mean of the temperature differences between succeed- 
ing standard levels. 

October.—Arithmetic mean to 750 m.; extended to 1,500 m. by 
using the mean of the temperature differences between succeeding 
standard levels. 

November.—Arithmetic mean to 1,000 m.; extended to 3,000 m. 
by using the mean of the temperature differences between succeeding 
standard levels. 

December.—Arithmetic mean to 2,500 m.; extended to 3,000 m. 
by using the mean of the temperature differences between succeeding 
standard levels. 

January.—Arithmetic mean to 3,000 m.; extended to 4,500 m. 
by using the mean of the temperature differences between succeeding 
standard levels. 


In some cases where a sounding did not quite reach the 
next standard level, a short extrapolation has been used. 
Some of the soundings are descents, and we therefore 
have instances of two soundings on the same day, usually 
not a very long time apart. To avoid giving undue 
weight to such days, these soundings have each been given 
a weight of one-half where they are used together. The 
following are the soundings in groups of two which when 
used together have each been given a weight of one-half. 

In cases where only one sounding of the group is used, 
that sounding is given a weight of one. The above 
method of weighting has also been applied in forming 
os ee of observations at the various standard 
evels. 

The mean vertical temperature distribution, computed 
as stated above, is given in table 1, with the numbers of 
observations at the different standard levels in table 2. 
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Corresponding curves are given in figure 91 by the full 
lines and are indicated in the monthly charts by heavy 
lines. From table 2 it is seen that the number of observa- 
tions drops off quite rapidly with altitude. This is mainly 
the result of the fact that the ascents by airplane have been 
combined with those by kite, and the latter did not extend 
to very high altitudes. 








October November December January 
13 and 14 19 and 20 48 and 49 76 and 77 
24 and 25 51 and 52 78 and 79 
26 and 27 56 and 57 
32 and 33 58 and 59 
38 and 40 60 and 61 
41 and 42 63 and 64 
44 and 45 68 and 69 
46 and 47 70 and 71 














It is possible to derive a mean vertical temperature dis- 
tribution in a way that will emphasize any given general 
characteristics exhibited by the majority of the individual 
soundings. This procedure has been used by Sverdrup 
(3). In September, for example, nearly all the soundings 
show a layer next to the surface having a rapid increase of 
temperature with altitude, and an adjacent layer above in 
which the temperature increases still further but at a 
smaller rate. ‘To compute mean values so as to emphasize 
this characteristic temperature distribution, we may 
calculate the following values: the mean temperature at 
the surface ft; the mean height of the layer with rapid 
temperature increase h,, and the mean temperature at the 
top of this layer ¢,; the mean height h, of the super-adjacent 
layer having a smaller rate of temperature increase, and 
the mean temperature at the top of this layer t,. Only 
those soundings showing the given characteristic have been 
used in the computation; and the mean temperatures for 
succeeding standard levels have been obtained by applying 
to these soundings the same procedure used in the first 
method for getting the mean temperature distribution. 
Out of a total of 9 soundings during September 1929 and 
1934, all but one showed the characteristic inversion; 
soundings 1 and 4 have not been counted since they do not 
extend high enough to show this property. An exam- 
ination of the soundings for the months October, Novem- 
ber, December, and January shows that the majority of 
the soundings in each of these months also exhibit a surface 
inversion of temperature, as brought out more clearly by 
the following tabulation; in this tabulation those cases in 
which there was a small isothermal layer next to the sur- 
face, with an inversion immediately above, have beep 
regarded as surface inversions: 








Total N ee of N oe of 

Month number of | Soundings soundings 
; with surface |withoutsurface 

soundings | “inversion inversion 
a oe, So ese 5 5 0 
SN 5s ncn cee KR 23 18 5 
SE aaa et 18 13 5 
Senet Seales tbe: atte 5 5 0 














Thus, during the months from October to January, 
the majority of the soundings in each month are character- 
ized by a surface inversion of temperature, and use will 
be made of this fact to compute the mean temperature 
distributions by a second method. In using this method 


only those soundings having the characteristic surface 


meaee 








inversion will be used and the following values will be 
computed: The mean temperature at the surface ¢,; the 
mean height of the inversion layer h;, and the mean temper- 
ature at the top of this layer ¢,; the mean temperature for 
succeeding standard levels is obtained by applying to 
these soundings the same procedure used in the first 
method. The resulting mean temperature distributions 
as computed by this second method are given in table 4 
and are represented graphically in figure 91 by the dotted 
lines. 

From the soundings represented in figure 86, we see 
that every one of these has a large surface inversion of 
temperature. Disregarding 1 and 4 which do not extend 
high enough, all of the soundings, except 10, show a 
characteristic stratification of temperature such that 
there is a rapid increase in temperature in the layer just 
above the surface, followed by a less rapid increase in the 
layer above. After the highest temperature is reached 
there is then a fairly uniform decrease in temperature. 
The altitude of the top of the inversion where the highest 
8 apg | is reached, which can be regarded as the 
= cness of the cold layer, is indicated by the figures in 
table 7. 

In table 6 are given the mean lapse rates, with low and 
high wind velocities, from the suriace to the first signifi- 
cant level; that is, in the very lowest layer. In the low 
velocity group are included those cases when the surface 
velocity at the time of the sounding was less than 5.0 
m. p. s.; the high-velocity group contains the cases when 
the surface velocity was equal to or greater than 5.0 
m. p. s., and it is seen from table 6 that this gives nearly 
the same number of cases in each group when the total 
number of soundings is considered. We do not have 
data for the whole year, since the soundings were made 
only during the period September to January, inclusive. 
The values for September have been worked out separa- 
tely, since this is the coldest month during which soundings 
were made and serves to represent winter conditions. 
October and November have been combined together 
and may be taken as representative of spring conditions; 
while the combination of December and January will 
serve to indicate summer conditions. 

The mean vertical distribution of pressure and tem- 
perature at Little America, and at Cape Evans for No- 
vember and December, are given in table 10; and that for 
September at Little America, and August at Cape Evans, 
in table 11. The mean values for Cape Evans have been 
computed from the data given by Simpson (9). The 
mean temperature curves are shown in figures 95 and 96. 
Since the values for Cape Evans are based on a small 
number of ascents, and also because these were made in 
a different year (1911), it is difficult to say how much 
weight can be given to the comparison of the curves in 
figures 95 and 96. 


TaBLE 1.—Mean monthly vertical temperature distribution at Little 








America 
METHOD 1 
{Mean temperature, ° C.] 
Altitude above sea | 5¢PteM- | October | Novem- | Decem- | yo nuary FN 
level (m. —— 1929 san? oa ee 1935 ber-Jen- 
°c. °c. °c °c. °C. °C. 

REC alee aie eee Epes, eR cit eee 1— 23. 9)_____- 
SK SRE Re ee ee ee 1 20, 9}____.. 
BRE Sree ete FIR. SX ERS 1—17, 8|..___- 
sees t —33 ij__....-. 1 — 26. 7/!' —18. 3} —14. 8/—23. 2 
3g —31. Oj. .-.--- 1—23. 41 —15. 2} —12. 8|\—20. 6 
EEE EN —28. 6|__.__-_- 1—21. 4; —12.8) —10, 4/—18. 4 
ee Se — 25. 7)} —19. 8! —19.4; —10.6| —7. 8'—16.7 
ae — 25. 6) —18. 9) —17.0) -—8&0) -—5.8)/—15.1 
_ Saree —25. 8| —17.5| —16.1) -—7.0) —48/—142 
2 eae —27.5| —15.8| —149| -—65) -—3. 9|—13.7 
Ss FE RE —31.9| —15.4; —149| -—7.6 -—46)—149 
Surface, 14-18_.._| —42. 3} —18. 5) —163) -—8& 7) -—6 8/—18.5 























! Computed by using mean of temperature differences. 


TABLE 2.—Number of observations at the different standard levels 
from the kite and airplane ascents 








METHOD 1 
: Septem Novem Decem 

Aiteate shove sea ber 192, October ber 162%, ber 1820 January Total 
Ge lonaccaccclssaaSutibi ce eee eee 1 1 

( SESS GRR Goes ee eae 3 3 
| __ 1 eS 4 3 1 4 9 
lig DS Rs 5 6 4 21 

ee gp aes 6 6 5 25 
iit ci 9 1 7 7 5 29 
eR lB 9 2 15 i) 5 40 
ee 8 9 3 19 14 5 50 
I i tent sec codes 10 5 23 16 5 59 
i AS 5 ll 5 23 18 5 62 
Surface, 14-18__- ll 5 23 18 5 62 























°¢ 
TaBLeE 3.—Lapse rate of mean temperature, 100 m. 

















METHOD 1 
Interval (m.) September | October | November | December | January 
A RTT cent | race, ene 0. 600 
i Se a, ee Se ee . 610 
2,500-3,000_......| @ 430 |.....-.- 0. 660 0. 620 400 
2,000—2,500_-_---- gy Peaeetlea . 400 . 480 . 480 
1,500-2,000_-_-_---- on eae . 400 440 520 
1,000-1,500._.---- 020 . 180 . 480 . 520 . 400 
750—-1,000_.__---- —. 080 . 560 360 . 400 . 400 
_ CO eee —. 680 . 680 480 200 . 360 
ee —1. 760 . 160 000 | —. 440 —. 280 
Surface—250 - - - --- —4, 444 |—1.325 | —. 598 | —. 470 —. 940 




















Note.—The negative sign indicates that the temperature increases with altitude. 
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TaBLE 4.— Mean vertical temperature distribution, °C, 


































































































METHOD 2 
| to hi ti ha | ts ti 500 ts 000 t2,s00 ts 000 

September 1929 and 1934.............--.-..--- —43.2 | 318m. | —28.2 | 942m. | —23.6 | —25.2 | —28.1 | —30.1] 1—32,6 

eee eS Pe a 8 8 s 8 8 8 7 5 l 
to | Ay ti | tsoo trso ti ,000 | th ,s00 
RT ee as ee a ae a ae —18.5 | 269 m. | —14.3 | —15.7 —17. 5 1—18.9 1--19 8 
Number of observations................-.---.---- 5 | 5 | 5 | 4 3 2 l 
| : 
= ) | | 
| to hi | th trso | t1 000 | th .s00 | 12.000 | ts 500 ts 000 ‘ 
| a ‘ 
i s 
November 1929 and 1934. .................---- —17.4 | 466m. | —13.3 | —14.9 !} —15.9 h —17.9 h — 20. 0 , —22.0 | '—25.3 . 

Number of observations....................-.-- 18 18 18 12 | 9 | 6 | 5 | 5 3 

| to hy | t | trso | th 000 | ti soo | t2,000 | t2,500 ts,000 

December 1929 and 1934_____._....._._.-.--_-- —9.5 | 493 m. —5. 6 —6. 4 —7.3 | —10.4 | —12.5 | —15.1] !1—18.2 ; 
po ge ae a ee 13 13 13 10 Ss 7 6 6 1 ‘ 
| to | hi | th | trs0 th ,000 th 500 t2.000 t2.s00 ts 000 t4 000 4.500 
— —|— 
enmneny F906... «264 0i~ ccs.- | —6.8 | 450 m. —3.4 —4.8 | —5.8 —7.8| —10.4] —12.8 | —14.8 |'—20.9 | 1—23.9 
Number of observations-_---- | 5 5 5 5 | 5 5 5 4 4 | 3 l ‘ 
‘ 




















1 Computed by using mean lapse rate. 



























































Numbers of sounding. ..<............-.. a ee enn Te ee | Saronpee” Beads. a ee gree Mean. ; 
wane, Pepvember 1904... .. .....4.-.6-25. _ Ee Bicutes ee _ ae a | are EPS PSS =e 
Thickness of cold layer (m.)._...-------- 1, 309__| 468___.| 565.___| 748_..--| 1, 468__| 1, 442_.| 932__../ 289_.__| 606_.--_| 870. 
Surface temperatures, ° C _.__.._____--- —39. 0_| —38.3_| —37.4_| —45.2_| —45.6_| —44.2_| —46.9_| —40.6_| —48. 9_| —42. 9, 
Temperature at top of inversion, ° C_-_-._- —18. 8.| —20.5_| —25.4.| —24.6_| —26.5_| —25.1_} —22.4_| —25.2_| —25. 6_| —23.8. , 
Le , apres increase in the cold layer, | 20. 2.-.-| 17. 8.--| 12.0..-| 20. 6...| 19. 1..-| 19. 1..-| 24. 5_--| 15.4. -| 23. 3..-} 19.1, ; 
Wind direction at top of inversion. ._-.-- Se | ae SW....| SSW...| WNW-| WSW_.-_| SE.-.-.-| E_-.--- WsW..- 
Wind direction at the surface_...___---- — eas | ae Cit al fee RL ee Oe... Oak ‘ 
Wind direction at 2,000 m___....___---- BE...0<| BN.) Wook SW....| WNW_| NNW__| SE___.| NW__-| SSW-_- : 
Temperature at 2,000 m., ° C_______---- — 23. 3.| —26. 4.) —29. 8_| —30.4_| —28.3_| —26.7 | —25.3_| —32.3_| —29. 8_ 
Mean temperature at 2,000 m., ° C___--- —28.6_| —28.6_| —28.6_| —28.6_.| —28.6_| —28.6_}| —28.6_| —28.6_.| —28. 6- ] 
Departure from the mean, ° C__._--..--- +5. 3_-| +2.2..| —1.2_.| —1.8.-| +0.3--) +1.9_-] +3.3__| —3. 7_.| —1.2-- 
. 
TaBLe 6.—Mean lapse rate in the lowest layer with low and high Taste 6.—Mean lapse rate in the lowest layer with low and high 
wind velocities wind velocities—Continued 
SEPTEMBER DECEMBER AND JANUARY 
Wind velocity m./sec. 35.0 25.0 All winds Wind velocity m./sec. 55.0 25.0 All winds 
Number of soundings___....-.------ 8 3 11 Number of soundings___._..._------ 16 17 33 
Mean wind velocity m./see_--_-_------ 2.5 6. 3 3. 5 Mean wind velocity m/sec____._-__--- 2.5 6. 7 4.5 
Mean lapse rate in lowest layer Mean lapse rate in lowest layer \ 
Pia uniddlicdaatbaibimatdabeds-aes —4.92 | —3. 89 —4. 64 . 5 are —1.14 | —0.01 —0. 59 
OCTOBER AND NOVEMBER ENTIRE PERIOD: SEPTEMBER-JANUARY 
Number of soundings_-_-.-.-.------ 14 23 37 Number of soundings_-_-_-_-.-.------ 38 43 81 
Mean wind velocity m./sec_-__------ 2.9 6. 5 §.1 Mean wind velocity m./sec__.__----- 2. 6 6. 7 4.7 
Mean lapse rate in lowest layer Mean lapse rate in lowest layer 
. A ee Parry —1.34| -096| —1.11 ., CNR a —2.01 | —0.78 | —1.36 
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TaBLE 7.— Mean potential temperature, °A 






























































METHOD1 
Altitude above sea | 5¢Pte™- | October | Novem- | Decem- | january >. 
level (m.) ber 1229, | “1929 | ber 1920, | ber 1929, | “"1935 | ber.—Jan 
uary 
BOOS... coccccccligmecdtponshescheggeceaibenened 3 =e 
se oe SD RPRERES Sr 276. 1 | 286.5 | 289.1 280. 9 
CC =a ee Be 275. 3 | 283.9 | 285.9 278. 7 
A = fk Ya oe 272.0 | 281.1 | 283.1 275. 8 
See 264. 6 | 269.7 | 269.1 | 2781 | 280.6 272. 4 
Ce 259. 5 | 265.3 | 267.0 | 275.8 | 277.4 269. 0 
ae 256. 6 | 264.4 | 265.4 | 274.0 | 276.0 267. 3 
RRS ete ee 252. 4 | 263.8 | 264.0 | 272.0 | 274.2 265. 3 
ae 245.4 | 261.5 | 261.4 | 268.3 | 271.1 261. 5 
Surface 14-18__| 2382.5 | 256.0 | 257.7 | 264.8 | 266.7 255. 5 
‘ . ° - 
raBLEe 8.—Lapse rate of mean potential temperature, 100 m. 
Interval (m.) September} October | November} December | January 
0 ES See | eee ee Seen. Keer Uae, e 0. 450 
2,500—3,000___...- . 2 =a 0. 160 0. 520 . 640 
2,000—2,500___.-.- § | ae . 660 . 560 . 560 
1,500—2,000_______ Y (Seer . 580 . 600 . 500 
1,000—1,500____-__ 1, 020 0. 880 420 . 460 . 640 
750-1,000_......-. 1. 160 . 360 . 640 . 720 . 560 
_, ara 1. 680 240 560 8. 00 . 720 
260-500_......... 2. 800 1. 080 1. 040 1, 480 1, 240 
Surface—250- - . ~~ 5. 513 2. 200 1. 581 1. 496 1. 880 
TABLE 9.— Mean vertical pressure disiridution, mb. 
{Mean pressure, mb.]} 
Altitude above sea | S€PteM- | October | Novem- | Decem- | ya nuary cae 
level (m.) ee ae |e ee | | lee 
January 
Re: CF ene ee Se nee, ee ore 5 len 
Re i. i aoa 674.3 | 666.0 | 677.5 667. 2 
aes fs oe eae 713.2 | 716.7 | 723.2 710. 2 
eee  < a ae 764.5 | 765.7 | 772.0 760. 2 
TI icine dc unica 791. 2 | 804.0 | 815.7 | 817.1 | 824.0 810. 4 
Re. 848. 7 | 861.5 | 866.0 | 872.1 | 878 6 865. 4 
, Se 878.9 | 888.0 | 895.2 | 902.4 | 907.1 894. 3 
aso 910.9 | 917.4 | 926.2 | 932.3 | 937.3 924.8 
Fe 941.9 | 949.0 | 956.9 | 963.5 | 967.5 955. 8 
Surface, 14-18__} 973. 8 | 978.8 | 986.9 | 992.6 | 994.7 985. 4 























TABLE 10.—Mean vertical temperature and pressure distribution for 
November and December at Little America and at Cape Evans 





Altitude (m.) 


Little America, Novem- 
ber and December 
1929, 1934 


Cape Evans, November 
and December 1911 








°C. mb. 
—12.5 989. 8 
—11.2 960. 2 
—10.7 929. 2 
—11.6 898. 8 
—12.5 869. 0 
—15. 0 816. 4 
—17. 1 765. 1 
—19.3 715. 0 
— 22.5 670. 2 





°C. mb. 

—7.3 1005. 9 
—10. 4 943. 2 
—14.1 883. 9 
—17.8 827. 2 
—21.0 773. 0 
—24.4 722. 5 
— 26. 5 674. 0 
— 28. 7 632. 6 
—31. 2 589. 9 





TABLE 11.—Mean vertical temperature and pressure distribution for 
August at Cape Evans and for September at Litile America 





Altitude (m.) 


Little America, Septem- 


Cape Evans, August 1911 





ber 1929, 1934 
°C. mb. °C. mb. 
ee ee —42.3 973. 8 —35. 2 984. 9 
a etna gape gry pram —31.9 oo, | aaa ena 
ee ee —27.5 910. 9 —31.2 917. 2 
iS aetna ee ae — 25.8 ESS 
ae a) eee — 25. 6 848. 7 — 30. 4 855. 2 
cat alt — 25. 7 791. 2 —31.8 797.9 
J “ee eae —28. 6 738. 6 — 34. 2 742. 2 
EEE PER —31.0 687. 7 — 36. 6 688. 0 
a lc —33. 1 651. 0 —39. 0 639. 9 
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Fiaure 1, No. 1.—Kite. September 22, 1929, 15h. 09m.; winds at 


9h. 05m. 
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Fiaure 2, No. 2.—Airplane. September 1, 1934, 13h. 05m.; winds at 10h. 18m. 
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Fiaure 3, No. 3.—Airplane. September 3, 1934, 9h. 22m.; winds at 9h. 48m, 








g 


Altitude (m.) M. S. L. 


500 








oe 

















-40 -35 -30 
Temperature (°C.) 


Ficure 4, No. 4.—Airplane. 


Figure 6, No. 6.—Airplane. 
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Figure 5, No. 5.—Airplane. 
September 4, 1934, 9h. 21m, 
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Temperature (°C.) 
September 7, 1934, 9h. 47m.; winds at 10h. 06m. 
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September 6, 1934, 12h. 25m.; winds 
at 13h. 02m. 
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Ficure 7, No. 7.—Airplane. 
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September 10, 1934, 
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Temperature (°C.) 


15h. 15m.; winds at 12h. 58m. 
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I'iacurE 8, No. 8.—Airplane. 


Temperature (°C.) 


September 11, 1934, 14h. 10m.; winds at 13h. 02m. 
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FiaureE 9, No. 9.—Airplane. 


Temperature (°C.) 


September 12, 1934, 9h. 44m.; winds at 10h. 15m. 
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Ficure 10, No. 10.—Airplane. 





Temperature (°C.) 


September 16, 1934, 13h. 40m.; winds at 10h. 05m, 
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Fiaure 13, No. 13.—Kite. 
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Ficure 11, No. 11.—Airplane. 
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liaguRe 12, No. 12.—Kite. October 17, 1929, 14h. 53m. 
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September 17, 1934, 12h. 03m.; winds at 12h. 53m. 


October 18, 1929, 10h. 31m.; winds at 


FiaureE 14, No. 14.—kKite. October 18, 1929, 13h. 50m.; winds at 


FicureE 15, No. 15.—Kite. 
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Temperature (°C.) 
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October 21, 1929, 15h. 31m.; winds at 
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FicurE 16, No. 16.—Kite. 


Temperature (°C.) 


October 22, 1929, 9h. 22m.; winds at 
13h. 14m. 
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Ficure 17, No. 17.—Kite. 


Temperature (°C.) 
October 30, 1929, 16h. 30m. 
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Figure 18, No. 18.—Kite. 
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November 2, 1929, 18h. 10m.; winds 
at 17h. 40m. 
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Figure 19, No. 19.—Kite. 
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November 5, 1929, 10h. 25m.; winds 


at 9h. 14m. 
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Figure 20, No. 20.—Kite. 
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November 5, 1929, 19h. 41m.; winds 
at 21h. 00m, 
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FiaureE 21, No. 21.—Kite. 
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Temperature (°C.) 


November 7, 1929, 
at 9h. 24m. 
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14h. 55m.; winds 
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Figure 22, No. 22.—Kite. 
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Temperature (°C.) 


November 8, 1929, 15h. 55m.; winds at 
13h. 50m. 














Figure 23, No. 23.—Kite. 
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Figure 25, No. 25.—Kite. November 12, 1929, 14h. 27m.; winds 1000 pag 
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FiGure 30, No. 28-A.—Airplane. November 
17, 1929, 10h. 30m.; winds at 10h. 09m. 
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Figure 32, No. 29.—Kite. 
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Ficure 34, No. 31.—Kite. November 27, Figure 35, No. 32.—Kite. 
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Figure 36, No. 33.—Kite. 
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Figure 37, No. 34.—Airplane. November 29, 1929, 4h. 45m. at 86°07’ S., 169°12’ W.; winds at 3h. 52m. at Little America. 
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Fiaure 45, No. 42.—Airplane. November 17, 1934, 2h. 16m.; 
winds at 22h. 45m. 
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Ficure 46, No. 43.—Airplane. November 18, 1934, 14h. 35m.; 
winds at 11h. 37m. 


November 16, 1934, 18h. 3l1m.; 





16 























1000 
all 
77) 
= 
e 500 f SSE. 26 
o 
a=] 
Z SE. 08 
4 
0 — 
-25 -20 15 -10 


Temperature (°C.) 


Figure 47, No. 44.—Airplane. November 22, 1934, 00h. 03m.; 
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Ficure 48, No. 45.—Airplane. November 22, 1934, 11h. 08m.; 
winds at 9h. 00m. 
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Figure 50, No. 46—-A.—Airplane. November 23, 1934, 22h. 44m.; 
winds at 20h. 27m. at Little America. 
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Figure 55, No. 50.—Kite. December 10, 1929, 21h. 06m.; winds 
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Figure 63, No. 58.—Kite. December 19, 1929, 14h. 40m.; winds 
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No. 63.—Airplane. December 8, 1934, 13h. 23m.; 
winds at 15h. 05m. 
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Fiaure 65, No. 60.—Kite. December 20, 1929, 10h. 31m.; winds 
at 9h. 32m. 
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Figure 67, No. 62.—Airplane. December 8, 1934, 
winds at 9h. 20m. 
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Figure 69, No. 64.—Airplane. December 8, 1934, 17h. 
winds at 15h. 05m. 
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Fiaure 70, No. 65.—Airplane. December 
15, 1934, 15h. 40 m.; winds at 16h. 54m. 
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Ficure 71, No. 66.—Airplane. December 
15, 1934, 22h. 05m.; 76°37’ S., 151°15’ 
W.—75°54’ S., 146°52’ W.; winds on 
December 16, 1934 at Oh. 15m. at Little 
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Figure 72, No. 67.-Airplane. December 
16, 1934, 3h. 20m.; winds at Oh. 15m. 
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Figure 73, No. 68.—Airplane. December 
27, 1934, 11h. 05m.; winds at 8h. 35m. 
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Figure 74, No. 69.—Airplane. 
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Figure 75, No. 70.—Airplane. 
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Figure 77, No. 72.—Airplane. 
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Figure 79, No. 74.—-Airplane. January 1, 1935, 6h. 01m.; winds at 2h. 35m. 
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Fiaure 80, No. 75.—Airplane. January 2, 1935, 22h. 32m.; winds at 19h. 50m. 
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Figure 81, No. 76.—Airplane. January 5, 1935, 19h. 10m.; winds Ficure 82, No. ili: January 6, 1935, 1h. 06m.; winds at 
at 20h. 55m. 
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Figure 85, No. 80.—Airplane. January 9, 1935; 15h. 45m.; winds at 18h. 23m. 
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Fiaure 84, No. 79.—Airplane. January 6, 
1935; 21h. 54m.; winds at 21h. 38m. 
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Fiaeure 86.—Vertical temperature distribution in September, 1929 and 1934. 
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Figure 87.—Vertical temperature distribution in October, 1929. 
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Figure 9i.—Mean vertical temperature distribution for each 
month, September—January. 
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Figure 95.—Mean vertical distribution of temperature at Cape 
Evans and at Little America for November and December. 


2. THE PILOT-BALLOON ASCENTS 

Methods and apparatus.—The balloons were the ordinary 
6-inch balloons used by the United States Weather Bureau, 
weighing approximately 30 grams. They were filled with 
hydrogen, to a free lift of 140 grams and a resulting ascen- 
sional rate of 180 meters per minute. The supply of 
hydrogen was contained in metal cylinders such as or- 
dinarily used for the purpose. 

After dark, a small paper-lantern containing a lighted 
candle was suspended from the balloon. This method of 
illumination was quite satisfactory. 

For filling and observing the balloon, a small room was 
excavated in the snow near the junction of the tunnel and 
the Administration Building. An opening about 5 feet 
square was cut through the ceiling of the room to the snow 
surface, to allow the balloon to be released and observed. 
This opening was boxed in with a wooden frame, the top 
of which projected slightly above the snow surface. A 
light cover, made of a wood frame covered with canvas, 
was fitted over the top of the opening and could be re- 
moved or replaced from entail. A platform for the 
theodolite and observer was erected under the opening so 
as to bring the theodolite telescope level with the top of 
the frame. 

Considerable difficulty was experienced on the first ex- 
pedition by the formation of frost on the theodolite lenses 
while the pilot balloon was being observed, especially in 
the colder weather when the vapor in the observer’s breath 
and probably also the moisture from his face condensed on 
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Figure 96.—Mean vertical distribution of temperature of Cape 
Evans in August and at Little America in September. 


the cold glass of the lenses. During the winter night, 
when lanterns were suspended from the balloon this 
formation of frost would after several minutes make 
it impossible to see the lantern, and the observer 
would have to stop observing and scrape the two lenses 
with a small piece of wood once or twice a minute; this, of 
course, made it difficult to keep the lantern in the field, 
and in some cases was responsible for losing the balloon 
entirely. 

To remedy this trouble, two simple but effective heaters 
were devised during the second expedition. The heater 
for the object lens consisted simply of a 15-watt electric 
light bulb. This bulb was an under the theodolite 
barrel, with the end of the bulb flush with the object lens. 
Around the bulb and the barrel was then wrapped a single 
layer of asbestos-covered wire mesh, and around this was 
wrapped a number of turns of ordinary friction tape. The 
asbestos-covered wire mesh prevented the bulb from burn- 
ing the tape, and the tape kept the bulb securely fastened 
to the barrel of the theodolite, at the same time com- 
pletely protecting it from drift and snow and preventing 
the escape of any light. Leads were run from the bulb 
socket to the building nearby and tapped into a 110-volt 
line. The heat from the lighted bulb heated the end of 
the theodolite barrel near the objective, and this in turn 
heated the lens by conduction, preventing any frost 
formation whatever. 

This type of device was too bulky for the eyepiece 
and would not give the observer an unobstructed view of 


_" 


zs [Pp =—=—Dp A mp s&s LY 


< 








‘he 
rn- 
ned 
ym- 
ing 

b 


volt 
1 of 


rost 





the theodolite scales; hence, a resistance type heater was 
used here. It consisted of a piece about three-fourths of 
an inch long cut from a resistance unit made of resistance 
wire wound on a ceramic tube. With a little rome Tad the 
inside of a tube, it was easily made to fit on over the eye- 
piece. Leads were run from this resistor into the building 
where they were connected to a 6-volt storage battery. 
Although the ceramic tube was an insulator, it was quite 
thin, and sufficient heat got through it to heat the eye- 

iece tube which in turn conducted heat to the lens. 
No frosting of the lenses was experienced after these 
heaters were put into use. 

The ascents were carried out by two persons: The 
observer stationed on the outside followed the balloon 
with the theodolite, and at minute intervals read the 
angles and relayed these figures to the recorder inside 
the nearby building by means of a telephone headset. 

Mean vertical distribution of the wind.—Mean results 
from the pilot-balloon ascents give the following informa- 
tion for the different standard ovals: 


Number of observations. 

Mean wind direction. 

Mean wind velocity. 

Resultant wind direction. 

Resultant wind velocity. 

Stability. 

The north-south and east-west components of the 
resultant wind velocity. 


In some cases where the ascent did not quite reach the 
next standard level a short extrapolation was used, as 
follows: 

From 0 to 750 m., no extrapolation; from 990 to 3,000 
m., extrapolation of 110 m. allowed. 

From 3,000 to 5,000 m., allow extrapolation of 180 m. 

For over 5,000 m., allow extrapolation of 250 m. 

The mean wind direction, sometimes referred to as the 
frequency-resultant direction, is computed by a method 
equivalent to Lambert’s formula (4) by using directions 
from the individual ascents to the nearest sixteenth 
compass division and weighting these according to the 
frequency of their occurrence. 

The mean wind velocity is obtained by computing the 
arithmetic mean of all the velocities, including calms, 
regardless of direction. 

The resultant wind direction, sometimes also called the 
direction of resultant movement, is likewise computed 
from Lambert’s formula by using the directions of the 
individual ascents to 16 points, but by weighting these 
according to their velocities instead of their reais as 
in the computation of the mean direction. 

The resultant velocity is obtained by dividing the result- 
ant wind movement by the total number of observations. 

The stability is computed by dividing the resultant 
velocity by the mean velocity and expressing this ratio 
as a percentage; this figure gives some indication as to the 
steadiness of the wind. Thus, if the winds were equally 
distributed among the different directions and also had the 
same velocities, the resultant velocity and hence the sta- 
bility would be zero. On the other hand, if the winds 
blew constantly from the same direction, the resultant 
and mean velocities would be the same and the stability 
would have a value of 100. 

For the north-south components of the resultant wind 
velocity, a plus sign indicates that the component is 
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from the north and a minus sign that it is from the south; 
for the east-west components, the plus sign indicates that 
the component is from the west and a minus sign that it is 
from the east. 

The results of the pilot-balloon ascents for the indi- 
vidual months are given in table 11A, and the results by 
months, when the data of both expeditions are combined, 
are given in table 12. Most of these combined monthly 
results are thus based on 2 months of observation, while 
January is based on 3. February and March have only 
a single month of observation each, since on the second 
expedition it was impossible to start the pilot balloon 
work before April. 

Table 13 gives the results when the ascents are grouped, 
using combined data, according to the four seasons, 
summer, autumn, winter, and spring. Here, and also in 
all other portions of the report, the term “‘combined data” 
means that the data of both expeditions, 1929-30 and 
1934-35, have been combined and used together. The 
definitions of the four seasons which are used here and 
throughout the work are as follows: 

Summer: December, January, February. 
Autumn: March, April, May. 

Winter: June, July, August. 

Spring: September, October, November. 


Results are also given for the combination of the three 
coldest months, July, August, and September; for the 
light and dark season; for each year separately; and for 
both years combined. The light and dark seasons are 
each taken to consist of a 6-month period as follows: 


Light season: October, November, December, Jan- 
uary, February, March. 

Dark season: April, May, June, July, August, 
September. 


Results are not given for levels having less than three 
observations, 

During the first expedition, 1928-30, ascents were made 
over a 13-month period, from January 1929 to January 
1930, inclusive. During the second expedition, 1933-35, 
ascents were made during 10 months, from April 1934 to 
January 1935, inclusive. A few ascents made in February 
1930, March 1934, and February 1935, have not been 
included in tables 12 and 13, but are used in table 14 
which gives the mean and maximum altitude of the 
ascents for the different months. These mean altitudes 
may seem relatively low, but it must be remembered that 
they include many ascents in which the balloon entered 
low clouds, a circumstance which is quite effective in 
lowering the mean values. Mean altitudes are also given 
for only those ascents made during clear weather; these, 
of course, are considerably higher than the mean value 
based on all ascents. The highest altitude reached was 
13,950 m. on September 17, 1934. 

All of the results in tables 11A, 12, and 13 are directly 
computed mean values; no attempt has been made to use 
any kind of difference method even though the decrease in 
the number of observations at the higher levels would 
probably justify something of this kind. The results in 
table 13 are shown graphically in figures 97 to 106, which 
give curves for the vertical distribution of the resultant 
and mean velocity, and the resultant and mean direction. 

That the decrease in the east component in the cold 
season is real, and not the result of having made the pilot- 
balloon ascents during particular weather types, is sub- 


stantiated by the results of the hourly surface-wind obser- 
vations given in the following table: 


Mean surface wind direction 








Summer Winter —_ 
From hourly values-_--.-.- .-.-- 8.50°E 8.11°E 8.7°W 
From pilot-balloon ascents_...| 5.26°E 8.5°E 8.16°W 














The mean direction, as computed from the hourly 
values, shows the decrease in the east component from 
summer to winter and also the absence of any east com- 

onent during the 3 coldest months. In the second row, 
or comparison, there is given the mean surface direction 
computed from the pilot-balloon ascents, which are in 
rn agreement with the results from the hourly 
values. 

In the last column of the table containing the pilot- 
balloon results from all observations of both expeditions, 
is given the difference between the mean direction and the 
resultant direction, the positive sign indicating that the 
mean direction is in advance of the resultant direction in 
the sense of a clockwise rotation; the greatest difference 
occurs at 8 km., the approximate level of the tropopause, 
whereas the minimum stability occurs at 4 and 5 4 

The percentage frequencies of the different wind direc- 
tions at the standard levels for the different seasons are 
entered in table 15. The bottom row of the table giving 
the annual average contains the frequencies as computed 
from the hourly values of the surface wind direction, and 
has been added in order to show by a comparison of the 
two sets of surface values how well the pilot-balloon ascents 
represent average conditions. Corresponding curves are 
shown in figure 115. The smaller percentage of east winds 
with the ascents is the result of the fact that the wind from 
this direction was often accompanied by snow and drift, 
making a balloon ascent impossible. The higher percent- 
age of southwest winds is, no doubt, due to the fact that 
the least cloudiness occurred with this direction, thus 
making it especially favorable for observing the ascents. 

Smoothed mean values of the mean velocity with the 
different wind directions, at standard levels and for the 
light season, the dark season, and the year, are given in 
table 16. The annual means are shown graphically for 
selected levels in figure 116. The smoothing has been 


a+3b+c 


carried out by means of the formula 6= ex, and the 
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numbers of observations at the various levels are, of 
course, the same as in table 15. 

The average turning of the wind direction, from the 
surface up to stated levels and for the different surface 
wind directions, is given in table 17, in which a clockwise 
turning is counted as positive and counter-clockwise as 
negative. The average values were computed by finding, 
from the individual ascents, the average turning from one 
level to the next and then adding these differences to 
obtain the average turning from the surface. The average 
annual turning of the wind computed in this way is shown 
in figure 117. 

It is of interest to compare the average turning of the 
wind with altitude at Little America in the Ross Sea area, 
and that in the Weddel Sea area as determined by Barkow 
(5) from the pilot-balloon ascents during the drift of the 
Deutschland. The two curves are shown in figure 119. 

The mean turning of the wind has also been computed 
from selected pilot-balloon ascents. The ascents selected 
were those having the following characteristics: (1) The 
turning of the wind from the surface in the lower layers is 
counterclockwise (negative) and attains a fairly constant 
value (constant wind direction) in the layer from 1 to 
2 km.; (2) the wind velocity increases in the lowest layer 
and attains a reasonably constant value between 1 and 
2km. These conditions were imposed to select, so far as 
possible, conditions in which there was little variation in the 
direction and magnitude of the pressure gradient with 
altitude, when the variations of wind in the lowest layer 
would be more dependent upon turbulence and friction 
than upon other factors. It should be noted that in the 
Southern Hemisphere, the Ekman Spiral gives a counter- 
clockwise rotation of the wind vector with altitude, thus 
explaining why only the ascents having this property were 
selected. 

The mean velocity and turning of the wind from the 
surface for the different surface wind directions are given 
in table 19, where the computation has been carried out for 
each minute of ascent up to 1,890 m. In table 20 the 
mean velocity and turning are given for the light season, 
dark season, and year, regardless of the surface wind 
directions, also shown in figures 120, 121, and 122. 

In table 21 are given the mean velocity and turning of 
the wind in the lowest layer for low and high surface 
velocities. The value of 3.6 m. p. s. was used to separate 
the two velocity groups, since this value was found to be 
very close to the median of the surface velocities for the 
selected ascents. These tables can be used in investigating 
the effects of turbulence and friction from the direction 
and velocity profiles and for the different wind directions, 
different seasons, and low and high velocities. 
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TaBLE 11A.—Results of pilot-balloon ascents at Liile America by Tasie 11A.—Results of pilot-balioon ascents at Little America by 
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TABLE 11A.—Results of pilot-balloon ascents at Little America by 
months—Continued. 
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TABLE 1]A.—Results of pilot-balloon ascents at Little America by 
months—Continued. 


APRIL 1934 
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SES. S. 26° E. 28] 69 —2.51 | —1.25 Surface._..| 73 | 8. 73° E. 4.0| 5.7 —1.19 | —3 82 
Sapa S. 27° E. 3.2] 62 —2.86 | —1. 48 
Surface — - S. 1° E. 1. 6 3.2 —1. 63 —. 03 
NOVEMBER 1929 MAY 1934 
yao] BUR | eejiee la] em) 4a 
9,000 oceoee iN. x . . . . ° 
8,000. --_. 8.72? W. | 9.1| 17.0 gel fe jee S| eee | 28) 8 3) Pe 
7,000__.-- 8. 76° W. 10.5 | 16.8 —2. 49 10. 19 5,000. Ses 11 83° W 35 5.4 ’ 42 3. 45 
6,000____- S. 65° W. | 11.9 | 16.6 —5.09} 10.74 499.7777 20 s77w. | 25] 70 201 | 54 
5,000... _- §.52°W. | 93] 152 —5.69| 7.35 3’990..7~7| 29 2°Ww | 25] 80 2 47 * a 
re. ee 8. 45° W. 5.5 | 10.9 —3. 94 3. 90 2'500~ NEY. 36 8° E. 35 &5 —3 43 ig 45 
3,000____- 8.43°W. | 44] 83 —3.17 | —298 9'900--777| 40 8° E 371 85 —364| — 54 
2,500 — 8. 46" W. 3. “ 7. 3 —2. 21 2. 33 1,500 i BS 43 16° E 4 1 8. 4 am 97 mr | 12 
2,000 --<--- Ss. 29 W. 3. 0 6. 4 —2 59 1. 46 1,000 sph CHL 47 29° E 3. 3 81 — 2 87 —1, 59 
1,500 codwm s. 5 W. 2. 2 6. 5 —2. 22 ° 18 750 ie Part. 51 44° E 2. 9 S 1 aa ll ee 04 
ik ee S. 15° E. 1.7 6. 4 —1. 67 —.44 500 53 50° E 34 81 —219 | —2 68 
| NT S. 34° E. 12] 64 —.96| —.65 ona ~~~" ° Ee “. 
y | aR. 57 | S. 54° E. 4.1] 7.5 2.37 | —3. 30 
500_..---- 8. 60° E. | 17] 66 —. 80] —1.49 Surface__-| 58 | 8. 54° E 24| 41 —1.43 | —1. 96 
* ee: S. 66° E. 3.0| 67 —1.19 | —2.72 ra ' ’ : ; 
Surface - _- S. 58° E. 23 4.0 —1. 23 | —1. 94 
DECEMBER 1929 
JUNE 1934 
10,000 _ -- 49] 67 4.94] 0.04 
9,000_ _ __- N. 10° W.| 66] 10.2 6. 51 1. 19 c 
8,000__ - -- N. 47° W. | 81] 140 5.50] 5.95 6,000__--- N. 37° W. | 10.5 | 11.0 8.38] 6.38 
er 27° W. | 10.0 | 15.4 8.89 | 4.46 5,000___-- 14 | 8.829 W. | 21] 9.4 —.27| 207 
6,000... .22°W.] 7.4] 139 6.88 | 2.72 4,000... 20 | 8. 69° E 1.3| 9.4 —.47 | —1.20 
,000__._- .43° W.| 5.7] 131 4.18} 391 3,000____- 29 | 8. 33° E 25| 93 —213 | —1.38 
4,000____- N. 65° W.| 32] 8&7 133} 287 2,500____- 33 | S. 43° E 25] 85 —1.82 | —L71 
3,000__ __- S.80°W. | 15] 69 —. 26 1.50  2,000-.--- 36 | S. 46° E 2.7] 8&4 —1. 88 | —1.98 
2,500____- S. 23° W. 18] 63 —1. 63 . > =e 39 | 8. 40° E 33] 7.9 —2.52 | —2. 08 
2,000. _ _ -. §.21°W. | 27] 67 —2. 47 96 1,000____- 42 | 8. 44° E 29] 84 —2.07 | —1. 98 
1,500___-- §.15°W. | 33] 68 —3. 16 - Te... 42 | S. 43° E 26] 85 —1.91 | —1. 80 
1,000____. §.24°W. | 23] 64 —2. 10 -— Gein 43 | 8. 40° E 29! 85 —2. 24 | —1. 86 
7ee.....< §.13°W. | 23] 63 —2 22 58 250:...... 46 | 8. 45° E 3.8] 80 —2. 67 | —2. 64 
SR Bit S. 15° E. 25] 61 —240| —.65 Surface___| 46 | 8. 47° E 2.2) 47 —1.47 | —1.57 
* eee S. 37° E. 3.2] 5.9 —2.55 | —1. 92 
Surface- — - S. 40° E. 1. 7 3. 3 —1.30 | —1.09 
JANUARY 1930 JULY 1934 
8,000____- N. 35° W.| 5.4] 117 4.47| 3.12 
> mae | Se be $301 Lay 6,000... 11 | W. 7.1 | 10.7 —0.06 | 7.09 
6,000____- N. 50° W.] 5.3] 8&7 3.39| 4.07 a ew : oe 
5,000. __- N. 71° W.| 5.6] 85 1.79] 5.33 5,000--.-- 14 - 89° w 40) 81 — = 3 28 
4,000_- __- §.89° W. | 40] 7.2 —.06| 3.99 4,000-..-- 22 = 85" w 3.3) 83 os “ 3 45 
3,000_ _ - -- S.386°W. | 48] 7.4 —.32| 4.75 3,000.---- Sigur | sel ot —.6 - ai 
2,500... .. N. 87° W.| 29] 7.2 17| 289 2,500.-.-- 35 | 8. 73° - 2.8) 8&1 78) 3e 
2,000. -  _- 8. 81° E. 8] &4 —.13| —.82 2,000--.-- 37 8. 53° yw. 2.8| 7.7 —1. 69 7s 
1,500... N.80°E. | 16] 69 30 | —1.61 1,500----- 40 | 8. 48° we 25) 7.3 —_ = 194 
5200... 4s N. 62° E. l1| 68 50 | —.95 1,000.---- 42 | S. 18° W. 3.9] 7.7 —3. 7 « 
ee N. 79° E. 1.6! 69 e+ a =a 45 | S. 16 W. 3.4] 7.8 —3. 27 - 
| eae N.77°E. | 25] 7.1 58 | —2.44 500...-.-- 49 | S. 8° W. 3.2) 8&4 —3. 17 
250 S. 89° E 3.1 7.0 cn, kD ee sien 50 | 8S. 2° W. 3.2) 7.6 —3. 23 ul 
eaher f ‘ x * Oo 
Surface____ S. 83° E. 21 41 —.25 | —2.11 Surface._-| 51 | S. 1° W. 7 i as 1. 69 : 
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TaBLE 11A.—Results of pilot-balloon ascents at Little America by Taxsin 11A.—Resulis of pilot-balloon ascents at Little America by 














































































































ontinued. months—Continued. 
AUGUST 1934 NOVEMBER 1934 
‘ g b S g b 2 ' 
2 3 3 é ra Components of cusute g } 3 b> = Components of result 
Ss ° b $ : ° ° 3 = > ; os ° — Rn 
Altitude (m.) | 3 = E al are ee & a Altitude (m.) | 23 25 go | eel E § 
= a6 a8 |8| “a | <3 i s= | #8] g8 |Z] “2 | <2 
a |a| ge | B4 @ 6 |S 1a] ge | Be 
Z io & n Z Q Z & 7 Z 23) 
7,000_.--- 7 |S. 84° W. 3.0 | 13.4 | 22 | —0. 29 2.99 9,000_..--. 7 | 8. 41° W. 0. 9 6.9 | 13 | —0. 71 0. 61 
6000. .<.. 8 | S. 79° W. 1.1 9.2 | 12 —. 2i 1.09 8,000___.- 11 | N. 51° E. 3. 0 7.3 | 41 1. 86 | —2. 30 
5,000_---- 14|N.27°W.| .1] 84] 1 . 07 .04 7,000____- 13/8.85°E. | 33] 7.0|47| —.32| —3 32 
4,000__-_- 17|8.59°E. | 13] &85|15| —.67|—112 6,000____- 18| 8.79 E. | 27| 74/36] —.49| —2 62 
3,000___-- 31|S.64°E. | 1.2] 79/15] —.59| —1.20 5,000____- 24|8.40°E. | 40| 82/49] —3.07/ —261 
2,500__--- 32 | 8. 9° E. 14] 75/19] —-1.37| —.21 4,000____- 28|8.34°E. | 42] 7.4|57| —3 43 | —2.33 
2'000_--_- 34/S8.12°E. | 24] 7.6|32|—-230| —.51 3,000____- 34|8.29°E. | 38| 7.3] 52| —3.34| —1.89 
1,500_- .-- 38 | 8. 2° E. 31| 7.2/43/-—308| —.09 2'500__-_- 42|8.33°E. | 40] 67/60} —335| —217 
1,000. -- 41 | §. 2° W. 34) 7.3|47|—3 44 -10 2,000_-__- 47|8.13°E. | 34] 7.5]45| —329| —.75 
a. 41 s. 1° E, 42) 78 | 54|—408) —.98 1,500_--—- 48 s. 2° | 28) Z1) 39/ -276| —08 
al. -L4- 43 | S. 1 9|—409| —.07 1,000____- 57 | 8.13° W. | 1.5| 68| 22| —1.47 35 
90:...2.- 45|8.22?W. | 40] 7.7|52| —3.97 13 760.___..- 58/8.9°W. | 17] 68| 25} -171 27 
Surface...| 45 | S. 1.2] 31{|39| —1.22 00 500..---- 63 | S. 8° E. 11} 65] 17} —1.07 16 
250._--.-. 66|S.38°E. | 20] 60] 33] —1.55 | —1.20 
Surface__.-| 69| S.30°E. | 21) 45/47] —1.79| —1.02 
SEPTEMBER 1934 
DECEMBER 1934 
10,000.---) 4) N.17)W. | 29) 75/65] £70) 140 goo9 4|/s.40°E. | 5.1] 80] 64] —3.88] —3.30 
9,000... -- 4/N. 15° E. 2. 4 5.8 | 41 2. 35 —. 62 000 12 |S. 46° 5111011501 —355 | —3 71 
000. ..5< 6) N. 3° E. 2. 9 5.8 | 50 2. 88 —. 13 a ad as ew AF - ‘ oad ; 
000 8 N 28° Ww 4 1 7. 5 55 3. 64 1 90 7,000 oeeece 21 8. 46 E. 6. 4 10. 2 63 — 4, 50 — 4. 61 
‘000 — wet 12 N. 17° WwW. 4 2 6. 6 64 3. 98 L 20 6,000 eceece 29 8. 56° E. 6. 8 10. 9 62 —3. 82 — 5. 65 
ae SS ee ; 5,000__--- 3418.61°R. | 65] 92] 71 | —3.10] —5. 68 
eee 57 a iitmeak | tht Rohe run!) ca Ga 39 | 8.522 Kk. | 56) 77/73 | —3 46 | —4 43 
> ‘hoeaie PE 1 3,000____- 45|S.47°E. | 48] 7.0] 69| —3.29| —3.56 
3,000... - 27 | 8. 819 W. | -1) 66) 2) —.16) 100 o5o9°-7-- 50|8.41°E. | 39] 63] 62| —298| —2.57 
2,500 “eee 30 S. 51 W. 1. 5 6. 6 23 ~~ 95 1, 16 000 52 Ss 37° E 3 5 6 2 56 —2 78 he 13 
2,000_---- 36|8.48°W. | 23 | 74/31) —-170| 158 p0p)----- eames | shicas feel oe el moa 
1,500... ..- 40 | S.46°W. | 31] 8&0} 39} —218 2.23 1’000.. 7. 61 | 8. 13° E. 29| 55/153|—278| —.65 
1,000 -<<-- 43 8. 37° Ww. 2. 8 9. 2 30 —2. 23 1. 71 750 ee 64 S. 7° E rs 2 8 5. 7 48 —~2 78 YF 85 
750 seoosece 43 Ss. 43° W. . 4 9. 5 36 —2. 49 2. 32 500 ia 69 Ss. 25° E 2. 4 5 ~ 41 =) 15 = L 01 
i 45|8.30°W. | 34/ 94/36/—291| 1.68 32)------- mais ook | 2a! e3145| —208|—1 18 
Swe 45 | 8. 30° W. 3. 0 7.4 | 41 | —2. 57 1. 50 Surface._.| 71 Py 34° E. 18 3. 7 49 cy Sa: 01 
Surface... _| 46 | S. 26° W. 12; 33/36; —1.10 . 55 ase r x : F , : 
JANUARY 1935 
OCTOBER 1934 = 
9,000__.-- 3 | S. 69° E. eT 8 7 | 82 | —2.57 | —6. 63 
8,000___-- 8 | N. 73° W. 12.7 | 25.0 | 51 3. 79 12 1 
ae 5 | N. 81° W. | 10.6 | 11.8 | 90 1. 58 10.46 7,000___-- 14 | S. 85° W 9.7 | 19.7 | 49 —. 91 9. 69 
J SRS 8 | N. 82° W. 7.5 85 | 88 1. 05 7.41 6,000__--- 15 |} 8. 64° W 4.9; 12.1) 40) —2.15 4. 43 
= 15 | N. 83° W, 7.2%} 9.11) 79 . 92 7.14 6,000__--- 19 | S. 67° W 2. 5 9.1 | 27 —. 97 2. 32 
000.2277] 22 | 8 68° W.| 39] 73] 53|—245| Set S000 | 27|SaeE. | 27] 73] 37| —223| 148 
000_-__- 22 | §. -3| 53 | —1.4 '000_- . 34° ’ —2 33 | —1. 48 
2,500. .... 25 | S. 55° W. |: 3.67} 6&9] 52 | —2.07 295 2,500....-. 28 | S. 45° E 3. 0 7.3 | 41 | —2.14 | —2.17 
2,000 ee 30 | S. 52° W. 72.63) 63 | 41 | —1. 63 . i: ae 31 {| 8. 36° E 3.0 7.6 | 39 | —2. 38 —1, 74 
1,500_.._- 34 1S. 31° W. 2.0} 64) 31 | —1. 73 L@e 45e0...+.- 37 | S. 49° E 3.0 7.4 | 41] —1.96 | —2. 27 
) RE 39 | S. 22° W. /- 19 7.2 | 26 | —1. 74 TT] °§ Ae cens 42 | 8S. 66° E 2. 6 7.2 | 36 | —1. 06 2. 42 
et 41 | S. 39° W. |3217} 7.5] 28) —1. 64 , i: Searem 44 | 8. 66° E 3.1 7.5 | 41 | —1.27 |] —2. 81 
Jee 44 | 8. 7° W. ¥1.8 80 | 22 | —1. 75 > ge = - SD bees. 46 | 8S. 68° E 3. 3 7.9 | 42 | —1.23 | —3. 10 
ae 44 | 8S. 42° E. 2.4% 7.6) 32 | —1.77 | —1.58 250____ -- 52 | 8. 67° E. 3. 6 7.6 | 47 | —1.38 | —3. 31 
Surface...| 44 | S. 45° E. 1.8} 4.8] 38 | —1.30| —1.31 Surface_._.| 57 | 8. 51° E. 2.3); 54{|43)] —1.47/] —1.80 












































| 
| 








38 


TABLE 12.—Results of pilot-balloon ascents at Little America by Taste 12.—Results of pilot-balluon ascents at Little America by 
monihs, combined data, 1929 and 1934 months, combined data, 1929 and 1934—Continued 


JANUARY 1929, 1930, 1935 MAY 1929, 1934 
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| Stability (percent) 
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TaBLE 12.—Results of pilot-balloon ascents at Litile America by Taste 12.—Results of 


months, combined data, 1929 and 1934—Continued 


SEPTEMBER 1929, 1934 





pilot-balloon ascents at Little America by 


months, combined data, 1929 and 1934—Continued 


NOVEMBER 1929, 1934 
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49|—3. 44; 2.06 
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26|—1. 70} — 
34|—2. 23) — 

39) —2. 58; — 
29|—2. 07; — 
27|—2. 02); — 
29|—2. 12) — 
41|—2. 29;—1 
40|—1. 46; — 








PRR SR OR OR OR UA GR Ga Ga Gn Ce oe a, 








Pl 
eet et — 


PARAM AONONSHENNNHS 


RRA RAT TA GA AA TA CA Ta Ga Ga 7 
WHOMNARMWSOOWOMe PaIWO 
mH CODD AOD WIC ROWO 


Neer pgp gg momo gn 























DECEMBER 1929, 1934 





Surface--_- 





PDRRANRADAD AZ ZZ 





12° E. | 
17° E. 
35° W. 
86° E. 
75° E. 
68° E. 
53° E. 
40° E. 
22° E. 
16° E. 
11° E. 


2° E. 
3° E 


21° EB. 
24° E. 
26° E. 


. 
ae 


WNARAMAMIWDSP NWN OS 
ANOS PWORIO MRO 











DADDDDDDDDDZ ZZ ZZ 


SNIEPOOOMONF OM DW 


PNNNNWNNNN SE Nr cop 











Components 
a ro 
E g 
Z, fj 
1.41) 5. 
. 02 ~ | 
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TaBLeE 13.—Results of pilot-balloon ascents at Little America by season 
and year, combined data, 1929 and 1934 


SUMMER: DECEMBER, JANUARY — COMBINED DATA, 1929 
A 1934 








N 











berof| Me Result 
A = - . > direction direction 
. 4 from from 
tions 

1],000__-- 3iN. 39° W.IN. 42° E. 
10,000_ - _ - SiN. 8° W. IN. 5° E. 
9,000-_.-- - 25|N. 3° W. |N. 11° W. 
8,000____. 48|N. 12° W.|N. 56° W. 
i hee 69|N. 13° W.IN. 66° W. 
6,000 92)N. 36° W.|N. 59° W. 
a 109|N. 66° W.IN. 71° W. 
4,000__-_-- 125/S. 30° W. |S. 38° W. 
m000......- 5|S. 17° E. |S. 8° E. 
2500 156|S. 20° E. |S. 23° E. 
2,000__—- 174/S. 23° E. |S. 25° FE. 
1,500_____| 196/S. 28° E. |S. 27° E. 
1,000___-. 219/S. 23° E. |S. 28° E. 
ee 2278. 32° E. |S. 36° E, 
Pas Sens 236)S. 45° E. |S. 52° E. 
- pee 2471S. 40° E. |S. 53° E. 
Surface_ -- 2536. 26° E. |S. 48° E. 
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TaBLE 13.—Results of pilot-balloon ascents at Little America by season 





and year, combined data, 1929 and 1934—Continued 






AUTUMN: MARCH, APRIL, MAY, COMBINED DATA, 1929 AND 1934 





























SPRING: SEPTEMBER, OCTOBER, — COMBINED DATA, 1929 
1934 















































| 
13,000__-- 3iN. 66° W.|N. 70° W.|17. 7| 5.6 32| 1.90] 5.27 
12,000....| 4N. 19° W.|N. 7° W. |17. 5| 6.8] 39) 6.78) _. 85 
11,000.._.| 6|N. 15° W.|N. 24° W.|14.7/ 8 1| 55) 7.32) 3.30 
10,000....| 16|N. 13° BE. |N. 22° W.| 9.9/2.1] 21| 1.91| .76 
9,000____- 34|N. 22° E. |N. 36° W.|11.0) 0.9} 8] .73) .53 
8,000___ _- 54|N. 7° W. |N. 69° W.|12. 2/ 2.4) 20) .86] 2 22 
7,000____- 72\N. 59° W.|N. 87° W./11. 8} 3.1} 26 15| 3.14 
6,000____- 89|N. 56° W.|S. 83° W. |10.9| 2.3) 21) —. 28} 2.24 
5,000____- 115|S. 22° W. |S. 42° W. /10. 1) 1.6) 16/—1.17) 1.08 
4,000____- 138|S. 13° W. |S. 20° W.| 8 6] 1.9) 22)\-1.78| . 64 
3,000___-- 167\S. 10° W. |S. 10° W. | 7. 6] 2.3) 30|—2. 26 38 
2,500... . - 190/S. 1° W. |S. 2° W. | 7.2) 2.4] 33/-2.37| .08 
2,000__- -- 15/8. 3° E. |S. 6° W. | 7.3) 2.8) 38/-277) .29 
1,500____- 232\S. 4° E. |S. 8° W. | 7.2) 2.8) 39/-2.80} .39 
1,000____- 254|S. 8° E. |S. 8° W. | 7.5, 23) 31)-2.24) .31 
750. .i5- 259/8. 9° E. |S. 12° W.| 7.5) 2.2) 29'-2.18) .47 
eee 273'8. 20° E. |S.1° E. | 7.4) 20} 27|—2.01| —. 02 
250. ....- 276|S. 24° E. |S. 22° E. | 6.7] 2.4) 36/—2. 18) —. 90 
Surface.._| 280)/8. 7° E. |S. 23° E. | 3.9) 2.2 vy is 52) —. 64 
| 
WINTER: JUNE, JULY, AUGUST, COMBINED DATA, 1929 AND 1934 
| | 
8,000____- 3/8. 66° w. IN, 3° EF. | 8&7) 42 48 4. 17,—0. 20 
7,000_..._| 11/N. 57° W.|N. 54° W.|12. 9] 4.8} 37) 279) 3.87 
6,000____- 24|N. 65° W.|N. 81° W.|10. 5| 4.5) 43) .68) 4. 42 
5,000__-_- 46|N. 70° W.'S. 84° W.} 8 8) 2.1) 24) —. 21; 2.07 
4,000. __ _- 81/N, 82° W.|S. 73° W. | 9.2) 1.0} 11) —. 29} . 96 
3,000____- 135|S. 61° W. |S. 74° W.| 8 4) 1.0) 12) —. 27; 97 
2,500... . - 150|S. 49° W. |S. 60° W. | 7.9] 1.0) 13) —.52) .92 
2,000_.___| 168|S. 7° W. |S. 9° W. | 7.8) 1.4] 18/-1.35| .22 
1'500..._.| 186/S. 6° E. |S. 7.4) 2.0| 27/2 04|____- 
1,000_-___- 206/S. 8° E. |S. 3° W. | 7.8) 2.6) 33)—2 59] 12 
_ ae 211|S. 12° FE. |S. 2° E. | 80} 2.7} 34/—-2 74) —. 10 
500__ -- 221/S. 16° E. |S. 7° E. | 8 4/ 3.0) 36/—2. 96) —. 37 
i | 228/S. 15° E. |S. 14° E. | 7.5) 3.1] 41/—-3. 03) —. 78 
Surface_._| 229)S. 5° E. S. 18° E. | 3.5] 1.4 4-1. 31) —. 43 
! | 









































Re- Components of —_— Re- Components of 
Mean) sult- | og}, | resultant velocity ber of Mean] sult-| gq. | resultant velocity 
ve- | ant |,- endl Tae a : . Mean Resultant ve- | ant |,; 
locity] ve- | bility Altitude | ob- | direction | direction |locity| ve- |Dility 
(m.. | locity oer. n-s. | E-w tm.) = from from (m. | locity wer. N-8 . 
p.s.)| (m ; ey oe - p.s.) | (m. ni ° 

ps.) (m.p.s.) | (m.p.s.) tions ps.) (m.p.s.) | (m.p.s.) 
5. 7} 2.2) 39) 1.60|\—1.47 9,000__--- 5|N. 30° E. |S. 63° W. |14. 6} 2.6; 18} 1.14) 2.28 
6. 5) 3.3) 51) 3.28) —.30 8,000__--- 10|N. 18° E. |N. 70° W.j11. 6) 2.4) 21 . 83) 2. 29 
9. 6| 3.9) 41) 3.81 if. = 20\N. 8° E. |N. 3° W. |10. 8) 3.9) 36) 3.88) .22 
14.5) 5.7) 39) 3.16) 468 6,000.-_-- 31\N. 5° E. |N. 24° W./10. 3) 3.0) 29) 2.75) 1.20 
13. 7) 3.6) 26) 1.47) 3.24 5,000_._-- 48!N. 49° E, |N. 8.2) 1.2) 15) 1.25 00 
12.0} 2.3; 19} 1.20) 197 4,000_..-- 71/8. 72° E. |8. 75° E. | 7.8} 1.0) 13) —. 24) —. 92 
10. 2} 1.5) 15 . 49) 1.43 3,000__.-- 102'S. 34° E. |S. 23° E. | 7.9) .5 6; —. 49) —. 21 
7.9) 1.2) 15) —.95) .75 2,500..--- 1298. 38° E. |S. 15° E. | 8 2] 1.2] 15/—1. 16) —. 31 
6.9) 1.3) 19/—1.31] —.19 2,000__--- 1478. 44° EF. |S. 33° FE. | 7. 8} 1.8) 23/—1. 53) —. 97 
6. 5) 1.8) 28|\—1.69) —.72 1,500___-- 158'S. 40° E. |S. 29° E. | 8 0} 1.6) 20/—1. 39) —. 78 
6.9) 2.4) 35)—2.14/—1.00 1,000_---- 175|S. 49° E, |S. 47° E. | 7.8) 1.7 2|—1. 18|—1. 26 
6. 8} 2.5) 37|—2.24/—-1.15 750. .---- 186|S. 57° E. |S. 57° E. | 8 0) 2.0) 25/—1. 09|—1. 68 
6. 6) 1.8) 27|—1.61; —.87 500..-..-- 194/S. 62° E. |S. 64° E. | 8 4) 2.9) 35/—1. 29/—2. 59 
6.7) 21) 31/—1 71/—122 250..-..-- 206/S. 59° E. |S. 63° E. | 7.9) 3.9) 49|/—1. 74/—3. 48 
6. 8| 2.5) 37/—1.53|—1.94 Surface___| 208)S. 35° E. |S. 61° E. | 4.4) 2.6) 59|—1. 23|—2. 23 
6. 5| 3.0] 46/—1. 80|—2. 40 | | | 
42) 2.0 7 L. 34\— 1. 47 THREE COLDEST MONTHS, JULY AUGUST, SEPTEMBER, COMBINED 

DATA, 1929 AND 1934 








| 
4\N. 


N. 15° E, | 








—_ 























83) 


— 2. 58 
—1. 06 
3. 49 
2. 43 
3. 69 
2. 87 
1. 35 
1. 84 
1. 73 
1.7 
. 54 
. 54 
. 44 
. 35 
. 99 
71 
. 37 


1 
1 
1 
1 





11,000_-__- 24° E. 14. 2/10. 1) | 9 
10,000....| 7|N. 37° E. |N. 17° E.| 9.7| 3.6) 37) 3. 40! 
9,000___-- 13|N. 24° W.|N. 43° W.!13. 4) 5.2} 39] 3. 80) 
8,000__ __- 18,N. 28° W.|N. 35° W.'10. 1) 4.2, 42) 3. 47) 
7,000___-- 31.N. 49° W..N. 67° W.|11.1| 4.0) 36) 1.58) 
6,000_.._.| 47|N. 41° W.|N. 63° W.! 9. 8| 3.2} 33] 1. 46 
5,000___ _- 65\N. 33° W.|N. 52° W.| 8.7) 1.4) 16} 1.07 
4,000____- 97\N. 75° W.|S. 89° W. | 8.7/ 1.8) 21) —. 04 
3,000_-__ -- 145|S. 76° W. |S. 67° W. | 8.0) 1.9) 24) —. 73) 
2,500-- - - - 158|8. 59° W. |S. 52° W. | 7. 8| 2.2) 28/—1. 36) 
2;000.--_ 173)8. 36° W. |S. 35° W. | 7.8| 2.7} 35/—2.19 
1,500__-_- 189\S. 30° W. |S. 30° W. | 7.7) 3.1) 40/—2. 67 
1,000____- 204'S. 15° W. |S. 23° W.| 8 3) 3.7) 34/—3. 46) 
Sen... cbs 2088S. 11 W. |S. 20 W.| 84) 4.0) 48/—3. 73| 
O00... ks | 22118. 9° W. |S. 15° W.| 8 6) 3.9| 45|—3. 74! 
"SETS | 225\8. 8° W. |S. 11° W.| 7. 4/ 3.6) 48/—3. 57] 
Carface... 2278. 16° W. " 14° W. ) 3115) 48-1 * 
| | | 
LIGHT SEASON: OCTOBER, NOVEMBER, DECEMBER, JANUARY, 
FEBRUARY, MARCH-—COMBINED DATA, 1929 AND 1934 
Be ee 
11,000_.._| _5|N. 59° W.|N. 70° W.| 9. 4) 5.5) 59) 1.88 
10,000....| 22\N. 2° E. |N. 18° W.| 8 0) 2.4) 30) 2.25 
9,000____- 48|N. 25° E. |N. 12° E./ 9.91 2.2) 22) 2.12 
8,000...._| _89N. 4° W. |N. 60° W./13. 7) 3.9] 28) 1.91 
7,000____- 123/N. 23° W.IN. 73° W./13. 2} 3.1) 23) .89 
6,000____- 159|N. 58° W.|N. 84° W./11. 9) 2.2) 18) .22 
5,000___ _- 198/S. 51° W. |S. 68° W. |10. 5) 1.5) 14) —. 55 
4,000. ___- 230\8. 6° W. |S. 21° W.| 8 3) 1.4) 17|—1. 34 
3,000__ _ 2788. 9° FE. |8.1° W. | 7.4/1.5) 20/—1. 52 
2,500. - -- 310\S. 16° BE. |8. 15° FE. | 7.0] 1.8) 26/—1. 70 
2,000__._- 346\S. 21° E. |S. 14° E. | 7.0) 2.3) 33)/—2.18 
1,500__.-- 383/S. 26° E. |8. 16° E. | 6.9) 2.2) 32)—2. 13 
1,000_- - -- 426'S. 24° FE. |S. 19° E. | 6.8) 1.6) 24/—1. 55 
nicteacans 441/8. 31° E. |S. 24° E. | 6.9) 1.7) 25)—1. 55 
a)... 459|S. 45° E. |S. 44° E. | 7.0] 1.9) 27|—1.38 
eee 4748. 50° E. |S. 52° FE. | 6.7| 2.8) 42|—1. 70 
Surface___| 482/S. 32° E. |S. 45° E. | 4. 2 1.9 a tis 38 














} 
| 
| 
| 
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TABLE 13.—Results of pilot-balloon ascents at Little America by season 
and year, combined daia, 1929 and 1934—Continued 


DARK SEASON: APRIL, MAY, JUNE, JULY, AUGUST, SEPTEMBER, COM- 
BINED DATA, 1929 AND 1934 


















































TABLE 13.—Results of pilot-balloon ascents at Little America by season 
and year, combined data, 1929 and 1934—Continued 


YEAR, 1929—Continued 



















































































4 : Re- Components of 
el Mean = sie. soeinnd tdecley — “ , Mean) sult- | g;,_ | resultant velocity 
altitude ~ 4a Mean Resultant | ve- | ant | pit Altitude ob- ean Resultant | ve- | ant |piity|——-—— _ 
~ car. | direction direction |locity| ve- 4 (m.) ser- | direction direction {locity} vo- (per- 
(m.) as from from (m. | locity oe Z + from (m. |locity| cont)| N-s. | E-W. 
va- -s.)| (mn. nt)| N-S. E-W. p.s.) | (m. 
tions P aad (m.p.s.) | (m.p.s.) tions p.s.) (m.p.s.) | (m.p.s.) 
dd -— i | ————— 
11,000....| 4/N. 19° E. |N. 15° E, /14. 2/10. 2} 72) 9. 82/-2.58 . 2,500----- 281/S. 29° W. |S. 38° W.| 7.5) 1.4) 19)—1.11) . 87 
10,000....| 8|N. 24° E.|N. 9° E. {11. 2) 5.8} 52) 5.73) —.93 2,000----- 317/S. 3° E. |8. 3° W. | 7.4) 2.0) 27/—2.00) . 10 
9,000-- - -- 17|N. 16° W.|N. 56° W./14. 2) 4.1) 29) 2.30) 3.45 1,500--.-- 350)8. » (8. 1° W. | 7.4) 2.2) 30|\-224) .04 
8,000.....| 26|N. 8° W. |N. 55° W./10. 6} 3.3) 31) 1.87) 2.70 1,000-.--- 385/S. 7° E. |S. 1° W. | 7.4) 2.0) 27/—2.03) = . 02 
7,000...._| 49/N. 23° W.|N. 51° W.|10. 9] 3.6) 33) 2.25) 2.82 750..---- 394/S. 13° E. |S. 10° E. | 7.4) 2.1) 28|—-2 10) —. 37 
6,000__-_ -- 77|N. 23° W.|N. 49° W.| 9. 7| 3.0) 31) 1.98) 230 500..---- 403/S. 23° E. |S. 24° E. | 7. 5) 2.3) 31/—2.14) —. 95 
5,000___ _- 120|N. 18° W.|N. 52° W.| 8 4/ 1.1] 13) .66) . 83 ae 408|S. 27° E. |8. 34° E. | 7.0) 2.9; 41/—2. 34\—1. 62 
4,000__..- 185/S. 17° E. |S. 58° W.| & 5) .5| 6) —. 27 42 Surface.__| 409)S. g. |S. 36° E. | 3.4) 1.6} 47|\—1.27| —. 91 
3,000__ _.- 271\S. 12° W. |S. 31° W.| 8 0] 1.0} 12) —. 86 51 an 
2,500... 315/S. 2° W. |S. 19° W.| 7.8] 1.4) 18)—1. 31 45 vest. sine 
2,000___ - - | 3588. 9° E. |S. 2°E. | 7.8] 1.9} 24/—1. 86) —. 07 Bet: 2 
1,500__-_- 3898. 9° E. |S.1°E. | 7.0/2.2) 28-2 24) —. 04 - | ae 
1,000. 428|S, 15° E. |S. 8.0} 2.3) 29-—2.34) —.19 11,000__- 4\N. 20° W.|N. 37° W.|14. 8/10. 2) 69) 8 20) 6.10 
a 442'S i9° E. |S. 10° E. | 8 1| 2.4) 30/—2.38) —.42 10,000_- 10\N. 26° E. |N. 11° W.| 9.0) 4.1) 46, 401) .79 
nl 465\S. 24° E. |S. 20° E. | 8 4/ 2.7) 32/254) —.94 9,000____- 21\N. 74° E. |N. 57° E.| 85) 2.5) 29) 1. 32-2. 07 
6... ... 483/S. 26° E. |S. 29° E. | 7.6} 3.0) 39,—2.67\—1.47 8,000____- 46\N. 79° E. |N. 35° W.|10.9| 1.4) 13) 1.16) . 83 
Surface__- 487/8. 12° E. |S. 35° E. | 3.8) 1. 6} 42'\—1. 34) —.93 7,000____- =} 7 e 8. 85 85° . Ww. 11.0) 1.2) 11) —.11) 1.21 
| 6,000____- 121\N. 40° E. |S 7.19.2) .6| 7) —.33) .47 
casei 3 = 5,000____- 175|8. 38° E. |S. 13° E. 8 3 :7| _8| —.73| —. 16 
et ee 4,000___- a24/8. 30° E. (8. 15° E. | 7.9 1.7] 22\—1. 60) —. 42 
en ae. a ea ree | 3,000___ _- 298/S. 16° E. |S. 19° E. | 7.6) 1.8) 24'\—1. 70) —. 58 
1,000....| 5.N. 17° E.|N. 30° E.| 90/37] 41) 3.18\-1.80 2,500___-- 344.8. 27° E. |S. 21° E. | 7.3) 2.0) 27|—1. 83) —. 71 
ae ___| Q0\N. 2° RB. IN. | & 8 2 8| 32| : 76, .02 £2,000__--- 387|S. 24° E. iS. 18° E. | 7. 4| 2. 1} 28'—2. 03) —. 65 
9,000.___ | 44.N. 24° W.|N. 35° W.|12. 2/ 3.2) 26) 2 58) 1.81 1,500_---- 422'S. 26° E. |8. 17° E. | 7.3) 2.2) 30|\—2. 14) —. 64 
8,000____- | 69.N. 29° W.|N. 63° W.|14. 4) 5.3) 37) 2.39) 4.77 1,000----- 469)8. 29° E. |S. 20° EF. | 7.4) 2.0) 27|—1. 88) —. 67 
7,000_ 91 N. 39° W.|N. 60° W./13. 9] 5.1) 37| 252) 4.39 750------ 489)S. 34° E. |S. 21° E. | 7.6/2.0) 26—1. 85) —. 70 
6,000__ ___| 115\N. 43° W.|N. 64° W.|13. 3) 4.5) 34) 1.98) 407 500.----- 5218. 43° E. |S. 35° E. | 7.8! 2.2) 28\—1. 83|—1. 28 
5000... | 143.N. 45° WN. 76° W.11.4| 2.9! 25} .68| 278 250.----- 549\8. 42° E. |S. 43° E. | 7.2) 2.9) 40|—2. 08/—1. 96 
4,000_____ 191.N. 63° W. W. | 9.0) 1. 5) 17, .00| 1.52 Surface-_-- 560/S. 25° E. |S. 43° E. | 4. 4, 1.9) 43—1. 43)\—1. 32 
3,000.__--| 2518, 68° W. |S. 74° W.! 7.81 2.2! 28! —.59! 214 | wal oo 
YEAR, COMBINED DATA, 1929 AND 1934 
| | | Compenm 4 result- | - a 
| Number | xtean direc- | Resultant di- | Mean ve- | Resultant | seapinity ame | wee 
Altitude (m | of observa-| ~“t! “se locity velocit - y | rection 
=" | tions | tion from | rection from | (7) >) (m. p. °) Cea | ss. , EW, — 
| } Gm. p.s.) | (m.p.s.) | 
| | | 
| ' 
0 Pe OE A apie we Re be POSE 3 | N. 66° W. | N. 70° W. 17.7 5. 6 32 1.90 | 5.27 | 19° 
"oor Eg ails orice: or eet : |N.19° W. | N. 7° W. 17. 5 6.8 39| 678 . 85 —12° 
OE) ono nuisbe VRE EC Tie! ao elie 9 | N. 8° W. | N. 18° W. 11.6 5. 7 49 5. 41 1. 71 10° 
Se a ee ae oe 30 |N. 8° E. | N. 5° W. & 9 3.2 36 3. 18 27 13° 
 “eaereae AG 5S Canes © OT he ae 65 |N. 12° E. | N. 14° W. 11.0 2.2 20 2.17 . 56 26° 
eR Ee ee 115 | N. 10° W. | N.59° W. 13.0 3.7 28 1. 90 3. 19 49° 
—s \aereeeeete So Restnh Dens ees 172 | N. 23° W. | N. 66° W. 12.5 3.2 26 1. 28 2. 89 43° 
ee 8 eee ba rsa 236 | N. 37° W. | N. 70° W. 11.2 24 21 .79 2. 22 33° 
eT ee ee ee 318 | N. 55° W. | S. 85° W. 9.7 1.2 i2| —.10 1. 16 40° 
ee er eee See 415 |S. 1° E. | 8. 28° W. 84 1.0 i2| —. 86 .47 — 29° 
SP NE a ete & 2 ee ee 549 S. |S. 29° W. 7.7 1.4 is | —1.19 . 66 — 29° 
Se Oe Wide ae See 2S 625 |S. 9° E 8. 7.4 1.5 20 | —1. 51 . 00 —9g° 
SSSR IES Ee Saas ee 704 | 8.17°E.| S. 9° E. 7.4 2.0 27 | —201 -. 31 —g° 
| SRE en Fe es Te 772 | S. 18° E.| 8. 9° E. 7.3 2. 2 | 30} —-219| —.33| —-—9° 
000 5 Bickers th 854 | S8.20°E.|S$.10°E.} 7.4 2.0) 27 | —1.95 . 36 —10° 
ee ne eee 883 | S. 25° E. | 8. 16° E. | 7.5 2.0 | 27| —1.97| —.55 | —9° 
«OPES RRReEEE ETO os HS 924 | S. 34° E. | S. 30° E. 7.7 2.3 | 30 | —L97/ —1.13 —4° 
250____- cree eee Perea wpa saya = 957 | S. 35° E. | 8. 40° E. 7.3 2.9 41 | —219] —1.82 5° 
2k Ea RT pea Ue ee F 969 | S. 22° E. | S. 40° E. 4.0 1.8 45 | —1. 36 | —1.15 18° 





| 
} 
' 
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TABLE 14.—Mean and maximum altitudes of the pilot-balloon ascents at Little America 
FOR THE DIFFERENT MONTHS, COMBINED DATA, 1929 AND 1934 


















































a ad — March | April | May | June July | August | Septem-| October | Novem-| Decem- 
Month 1930. 12 1929, 1929, 1929, 1929, 1929, 1929, ber 1929,; 1929, ber 1929,| ber 1929,) Year 
1935 1930 1934 1934 1934 1934 1934 1934 1934 1934 1934 1934 
Mose aliieude (m.) 2. ui bose ek 3, 644) 4, 660) 3, 845) 3, 261) 3, 103) 3, O86) 3, 178) 3, 571) 4, 914) 4, 318) 4, 298) 4, 829) 3, 890 
Maximum altitude reached (m.)_....---- 10, 710/10, 890} 9, 450) 9, 810) 9, 630} 6, 750) 9, 090) 8, 730)13, 950)10, 170)13, 410)11, 250)13, 950 
Da er eee... . <4. =e 110 38 32 104 77 79 83 67 77 85 118 113 983 





MEAN ALTITUDE OF ASCENTS MADE DURING CLEAR WEATHER 














Season Summer | Fall | Winter | Spring Year 
ee BERR y ale a A ed ot Te A | 7, 078 4, 882 3, 982 6, 223 5, 343 
Dukiitel a@tnte. jib... do db ks ti os. 200d 2.2 doahas 50 59 107 98 314 
| 














TaBLe 15.—Percentage frequency of the different wind directions ci standard levels, by seasons and year, combined data, 1929 and 1934 
SUMMER, COMBINED DATA 































































































| | | | | 
| | Total 
Altitude (1m.) N. NE, E, SE. 8. | SW. w. NW. | Calm —- 
| | tions 
| 
OS GEE ae Re a aes 15. 4 | 23.1] 154] 7.7 0.0 | 0. 0 uF | [ 30. 8)| 0.0 | 13 
OF AE GRE EME Eh oA ae [26.0]} 180); 120) 8. 0 .0 | 8. 0 80] 20.0) .0 25 
Boe 2. eo. us os oS awe eebies 154.6} 146] 136) 9. 4 3.1 | 9.4 15.6 | [18 7] .0 48 
4 EG RE RES IO TS 11.5} 162] 137 4.3 11. 6 15.1 | [16 6] 0 69 
8 ihe EE a Hh 10.5} 108] 125] 158 55! 109] 163] [17.4] ‘0 92 
> ES ini aria aie ee: 11.5 9.7 128 | [16.5 6.9 12.0 16. 0 14.7 0 109 
EGER ET pret ae era 7.2 7.6 14.0 | [17.2 10. 4 12.0 15. 2 16. 4 .0 125 
Ms oe i ee ee cee 5.9 6.5 17.9| [186 12.8 12.0 13. 0 12.8 .0 145 
. DER ag) Sri re eee 4.5 7.9 18.0) [19.3 17. 4 13. 5 14. 4 5.1 .0 156 
“abe rag: a ani ree 4.0 8. 6 17.3 20.9]} 184 14.0 11.8 4.8 .0 174 
ill RR: Sng ied selec BRA. & 4.5 11.7 13. 5 22.5}; 216 11.5 10. 5 4.0 .0 196 
S* SSS ea ee 5.3 12.5 10. 8 22. 1 20. 3 11.9 11.7 5. 2 .0 219 
ee CSB i MEE: =.) 6.9 11.3 12. 6 24. 2 16. 1 12.8 9.9 6. 0 4 227 
ORTH RS a aie ae LR. 6. 4 13.7 15. 2 23. 5 15. 2 13. 1 6. 9 5.7 .0 236 
RR i Re oe Gale 6. 6 11.7 18. 9 22.4]) 19.5 13. 2 4.6 2. 6 .4 247 
TNE Bitbeptisicl es nee: Yelp EL Beat 4. 4 87 [27. 4] 15. 0 20. 4 16. 3 4.8 2. 4 .8 252 
| | 
AUTUMN, COMBINED DATA 
a Ge PE See er ae SS [40.0]} 20.0 10. 0 10. 0 0. 0 20. 0 0.0 0.0 0.0 5 
i aa. F Se eR B [35.0]} 10.0 15. 0 5.0 10. 0 15. 0 5. 0 5.0 .0 10 
REARS | A: EH [37.5]| 17.5 15. 0 2.5 .0 7.5 12.5 7.5 .0 20 
i WREE DE REE Le ee [21.0]} 19.4 12. 9 8.1 3. 2 6. 4 17.8 11.3 .0 31 
SR SS. 2 Se | ee 13. 6 16.7 | [168]) 166 2.1 11.5 12.5 10. 4 .0 48 
ES RR FE ta | RS 3 9. 8 16.2] [18 3]) 169 9.1 13. 3 11.2 4.9 .0 71 
| EE eee See ee 6. 8 12. 8 14. 2 20. 5 11.3 17. 1 8.8 8.3 .0 102 
“2 Ee | ae a 7.1 12.8 15. 9 19.8 11.7 18. 7 7.0 72 .0 129 
2,000_ 8S DCO RS 7.4 15.9 13. 6 19. 0 16. 7 14.3 7.5 4.8 be 147 
RELI eS eee Se 6. 4 15. 2 13.3} [17.8]| [17.7]} 120 7.3 9.5 .0 158 
Se ed ee ane ase 9.7 14. 6 13. 9 20. 3 15. 4 12.9 8.0 4.0 11 175 
EE LR, La aR ) 8. 6 15.9 13.7 22. 0 14, 2 11. 2 7.3 6.9 .0 186 
GIES, URSA BS > 98 aaa, Deena (9 8.4 15. 2 16. 3 24. 4 11.8 10. 6 7.2 5.5 .5 194 
REL eergd FS 6. 6 12.6] [24.1]} 238 15. 2 9. 5 5.8 2.5 0 206 
A Oe 4 Ree Le Se 2.1 5.2] [30. 3] 15. 9 20. 6 19. 4 2.9 .0 3. 4 208 
WINTER, COMBINED DATA 

Re eee? fs eee SA 16. 6 16.7 0.0 0.0 16.6] [33.3]} 167 0. 0 0. 0 3 
7,000_. ; initiate 13. 6 13. 7 .0 18. 2 9.1 13. 6 91] [22.8] .0 11 
6,000____- CANES aie EE Bei 16. 7 14. 6 .0 8.3 10. 4 16. 7 14.6 | [18 8] .0 24 
eae ee ee er eae 11.9 9. 7 8.7 8.7 13. 0 14. 1 [18. 5] 15. 2 .0 46 
a eas 13. 0 11.7 12.3 10.5 13. 6 11.1] [166]} 111 .0 81 
| aaa accra ELE TIER AS 11.1 11.5 8.9 13. 0 12.2] [16.6]| 13.7 13.0 .0 135 
SSRIS ee a 9.6 10. 0 12.0 12.0 123] [160]) [160]} 120 .0 150 
Reng Re bee nee 9.3 9.9 13. 3 12. 5 15.8} [17.8]| 11.7 9.9 .0 168 
aig nd ca eat eae Fae ad 8.0 8.9 15. 6 14.2 15.8} [17.8]} 13.2 6.5 .0 186 
RIA RSS RN SL PR: 6.1 10. 4 12.0 15.5 | [23. 6] 15. 8 12. 4 4.3 .0 206 
750. - a re Ae EE mia 6.3 10. 0 12. 6 16.4] [244]/ 138 12. 6 4.0 .0 211 
RINT SS SaRRSi SO hie sealed 6. 1 10. 9 11.9 18.1} [227]) 149 11.1 4.4 .0 221 
a a a Se 5.3 7.8 15. 2 17.2| [25.2]} 187 7.2 3.5 .0 228 
iN ai ae al Ni Ta 2.4 6. 1 16. 8 11.9 20.8} [281] 5. 1 1.5 7.4 229 
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TaBLeE 15.-—Percentage frequency of the different wind directions at standard levels, by season and year, combined data, 1929 and 1934—Con, 
YEAR 1929 ONLY 
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TABLE 16.—-Smoothed values of mean velocity with different wind directions at standard levels 
LIGHT SEASON, COMBINED DATA, 1929 AND 1934 



























































































































































[Meters per second] 
Altitude (m.) | N. | NE | FE SE. 8 SW. | Ww. | NW. | Altitude (m.) N. NE E. SE. | 8. sw. | w. | NW 
10,000__.-| 7.3 6. 4 wee! 5.9 |[14 2]| 11.9 8.1 || 3,000_---_- 6. 5 6. 7 2) we 7.7) [8 4]| 7.7 | 6 9 
| = 8.9 8. 9 9.2; 9.8] 11.4 |[11. 7]| 10.8 9.5 |} 2,500__.-- 6. 6 7. 1 7.1; 68 6. 9 7. 1 6. 7 6. 4 
8,000__..-| 11.5 | 12.3 | 17.7 |12.9 | 10.7 | 15.3 |[19.0]) 15.0 || 2,000_____ 5. 9 6. 7 6.8 | 69 7.4) [(80]) 7.1 6. 0 
7000. ...- 11..9/|10.6),10.1/]99]104/)] 149 ie 8]| 14.4 ef ster 6. 4 6. 7 6.3 | 6.6 7.5 | [8 1]) 7.0 | 6. 2 
6,000___.-| 10.5 9.7 95|9.0 97 | 13.6 |[14 6]| 12.1 1,000____- 7.4) (7. 7]| 7.5) 67 6.8 7.2 7.2] 69 
5.000... 9.1 8.8 9.6); 9.4 95] 121 |[12 7]] 103 || 500__._-_- 6. 3 6. 9 7.3 | 69 68] [7.5]} 7.2 6.3 
os ele 7.1 ae 7.9185 89); [9.9]| 91 7.4 || Surface_._| 4 2 4.7 | [5.0]|) 45 3. 9 3. 7 3.3 | 3. 5 

DARK SEASON, COMBINED DATA, 1929 AND 1934 

{Meters per second] 
ae j 7 a ~ = = ee | 7. oe i oe | a 
| eee | 11.5); 11.8 | 12.6 |17.3 (24. 4] 2221 161;11L8 i] 2,500..-..- 8. 1 ® oi ow 8.2 | 8. 9)| 7.91 7.3 
S200... ... | 96 9. 7 7.9 | 5.9 | 8.1 |[14 6]} 142 11.2 || 2,000____- 2 7.4 7.51 7.5 See: Si ee ee 
o  SSeeeee |; &1 8.7 | 10.6 |10.0 7.9 | 11.8 |[15.0]) 12.4 Lweees... 6. 6 7.3 7.3174 85] [8 7]| 7.2 6. 6 
6,000_ - - - - | &2 8. 4 1 31-29 8 8 | 10.6 |[13. 7]| 10. 7 || 1,000___-- 7.9 7.8 me ee 84/18 9]} 8&0 7. 6 
i | 79 8. 4 6.7 1 5.5 8. 0 96/ [9.8]} 8&4 || 500____-- 7.5 8. 0 84/85) [90]] 8&9 &. 0 7. 5 
i ee 8. 4 8. 4 7.61 7.5 8. 5 90; [9.1] 8.5 Surface.._| [5.5]} [5.5]} 5.1 4,2 3. 5 3. 3 2. 9 3. 3 
S000.....s< | 8.4 8. 2 $42 8% 1] [8 6]} 8&4 8. 0 

YEAR, COMBINED DATA, 1929 AND 1934 
[Meters per second] 
| {| | ai tas ES ie apegipn Vescaen 
9,000_- - -- | 98 | 9. 7 9.7 |12. 4 |[17. 0]| 14.9] 123} 10.2 2,500... .- 7.5 7. § ZRoatinee 751,(8 11 7.3 6. 9 
ae...«- a7 1131 WAALS 9.7 | 15.2 1[18 3]| 141 | _ 6. 7 aE 7. 1 7.2 7.8) [8&8 3] 7.4 6.8 
as 10. 3 9.9 | 10.2 {10.0 9.9 | 14.1 |[{17.1]} 13.8 || 1,500____- 6. 5 7.0 6.8 | 7.0 80; [8 4]] 7.1 6. 4 
Sone... <. 9. 4 9. 2 91/;88 9.6 | 12.9 |[14.3]} 11.4 | ee 7.7 7. 6 6.8 | 6.8 he 5 eae 7.2 
5,000___ _- 85} 86] 86/82] 91] 11.2 [11 6]] 9.5 || 500_____- 69! 75] 78177] 80] [8 3]} 7261 69 
4000..... 7.8 7.8 7.8); 81 87) [9.5]} 9<1 7.9 l Surface __ 4.8 | [5.0]| [5.0]| 44 3.7 3. 5 3.1 3. 5 
ae 7. 6 7. 6 3 alate 2 7.9 | [8 4]) 8&0 7. 4 | 
= u a — — ——_ —_ —_ — 


TABLE 17.—Mean turning of the 
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Direction at surface from— 
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wind from the surface up to given leves with the different surface wind directions, year, combined data, 1929 
. yo ’ 





















































North | Northeast | East Southeast South Southwest | West Northwest 
Altitude (m.) | | | | fe 4 s | “ | 1’ oe : “a 
|Num \Num-| Num- | Num- | Num.- | Nun- Num- Num 
Mean ry Mean ay Mean = Mean | Fol! Mean w ty | Mean | == | Mean ag Mean oapet 
turning |serva turning leerva- turning serva- turning | serva- | turning serva- turning serva- | turning serve- turning | sorva- 
tions | tions | tions | tions tions tions | | tions | tions 

° ° ° ° | ° | ° | ° ° | 

9,990 baat conte A Ee Col ESPs eA | —2.0 6} —0.1 4 |—43.5 4 |—25.6 8 |-------|---- | pipet Ben 
ee <2 eek oo eat Sa a . . At ak —6. 2 13 |—28. 1 5 \—5L. 5 14 |—16.8 19 |—17.4 |) ee LUsy 
8,010 ES Mx) ie i an -|---- —7.2 22 |—27.3 12 —48. 7 26 |—14.9 27 |—21.6 |) aaa wm 
6,930__ _ WX ___|..--|-------|.---|-12. 8] 35 ]-27.3] 21 |-485] 42/ —5 1] 36/-15.9] 9 | sielitted 
6,030 abet Duladieonnies alle Se 2S Se _..-|—-10.9 54 |—27. 6 27 \-48 6 58 | —9.4 56 |—12. 1 A ee 
4,950__ dake —9. 1 2 |—41.3 4 |-—13.4 70 |—24. 5 38 |—48.8 88 |—12.4 82 |—13.9 | 15 |—64.9 3 
4,590. «s--/—- Ji €6 2 |—41.5 5 |—17.6 75 |—19.6 42 |—44.9 90 |—10.6 | 96 |—13. 3 18 |—55. 2 3 
peep Talal aapee AAD Tees —14. 1 2 |—33. 9 9 |—18.6 82 |—17.6 49 |—44.4 | 100 | —9.7 115 |—14.4 | 19 |—53.2 3 
3,510...... _......-| —41] 3 |-35.8 | 14/|—23.6| 96 |—22.4/| 55 |—42.9/ 116 | —8& 7) 137 | —9.3 | 24 |—51.9 3 
RD A eet aa — 44.1 5 |—32.0 | 23 |—25.3 | 122 |—22.5 64 |—39.1 | 128 |—11.8 | 157 | —9.3 | 27 |—50.2 5 
2 a pee eee ee —44,.3 6 |—33.8 | 28 |—19.3 | 142 |—23.5 79 |—45.0 | 142 |—14.4 | 178 |—15.7 | 29 |—52. 8 5 
se ee —42.8 9 |—39.0 | 29 |—21.3 | 156 |—23.8 84 |—41.8 | 149 |—17.1 | 189 |—18 8 | 35 |—49.0 6 
[| aumtiinais —46.8 | 12 |—40.7 | 31 |—23.0 | 164 |—23.2 88 |—40.9 | 152 |—16.0 | 196 |—19.3 | 36 |—49.0 6 
2 RI was Fo —47.3 | 15 |—47.4 | 32 |—23.8 | 170 |—21.8 93 |—39.0 | 157 |—14.9 | 203 |—17.5 | 36 |—48.0 7 
1,530_ oe _.|—85.1 | 16 |—48.2 | 36 |—22.7 | 178 |—19.1 96 |—46. 4 | 163 |—15.3 | 208 |—1%.8 | 37 |—44.3 8 
i Bee ee ee _.|—384.5 | 17 |—45.0 | 35 |—22.5 | 193 |—15.4 | 101 |—35.1 171 |—16.2 | 211 |—15.2 | 39 41.3 9 
6. ae ae -35.1 | 18 |—42.5 | 37 |—22.1 | 204 |—13.3 | 102 |—32.8 | 176 j— 16. 6 214 |—17.0 | 39 |—37.0 9 
990_ —36.0 | 21 |—40.) | 41 |—22.3 | 217 |—12.6 | 106 |—30.9 | 188 |—16.4 | 216 |—14.4 | 41 |—35.3 9 
_ -28.9 | 26 |—37.2 | 42 |—21.9 | 230 |—10.0 | 107 |—32.5 | 185 |—17.2 | 218 |—15.2 | 42 |—27.4 12 
_ __|—23.3 | 29 |—37.6 | 47 |—2).5 | 239 | —7.4] 111 |—34.4 | 188 |—17.4 | 222 |—15.1 | 43 |—27.2 12 
ee _.1—18.7 | 30 |—33.8 | 52 |—19.0 | 254 | —7.8 | 115 |—33. 1 192 |—18.4 | 227 |—14.7 | 43 |—32.9 12 
aS es 14.7 | 30 |—18.8 | 54 | —8 6] 257 | —4.7 | 120 |—25.9 | 196 |—17.9 | 232 |—15.6 | 44 |—30.4 12 
= Sarre 0 30 0 54 0 257 0 120 0 196 0 | 232 0 | 44 0 12 




















Note.—Clockwise turning is positive; counterclock wise turning is negative. 
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TaBLe 18.-—_Mean turning of the wind from the surface up to given levels, regardless of the direction of the surface wind, combined data, 1929 


and 1934. 
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Norge.—Clockwise turning is positive; counterclockwise turning is negative. 


TABLE 19.—Mean velocity and mean turning of the wind in the lowest layer with the different surface wind directions computed from selected 
puot-balloon ascents, combined data, 1929 and 1934 





Altitude (m.) 
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—28. 1 
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11 
11 
11 
11 
11 


M. Pp. 8. 
2. 94 
6. 54 
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11, 24 
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9. 84 
9. 44 


8. 63 | 


9. 07 
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0. 0 
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83 
87 
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Norg.—Clockwise turning is positive; counter clockwise turning is negative. 
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29 TaBLE 20.—Mean velocity and mean turning of the wind in the lowest layer regardless of the surface wina direction, selected ascenls combined 
data, 1929 and 1934 

























































































Light season, combined data Dark season, combined data Year, combined data 
er Altitude (m.) Number of Number of Number of 
“4 observa- Velocity Turning observa- Velocity Turning observa- Velocity Turning 
4 tions tions tions 
- M. p. 8. ° M. p. 2. ° M. p.#. ° 
7 Oe eee lee © RR Sak PLE PG: Sd 2 203 4. 23 0. 0 225 4. 03 0. 0 428 4.13 0.0 
35 I aS ERE RS Ss He = a a | 203 7.02 | —28.4 225 8.00 | —34. 6 428 7. 53 —31.7 
13 , Ee SY ERS RAR es SS he ae 203 7.93 | —39. 7 224 10.09 | —46.5 427 8. 84 — 43.3 
39 RSS RS aE Ps eS AR ee Ye a ee 202 815 | —415 215 9.37 | —48. 4 4i7 8. 78 — 45. 0 
76 RE Se RS , Rt Se ERE Fes) SEE: he 197 8.14 | —41.7 205 9.48 | —48 5 402 8. 83 — 45.1 
99 nth gn Gann Shrike doudes snadabehgudtoths<ie~ 190 814 | —41.7 202 9.33 | —48. 8 392 8.75 | —45.3 
09 Ee SN ES A Pe a 184 806 | —41L.5 195 9.02 | —48. 6 379 8. 56 — 45. 2 
52 PE ef s Ss a oe a oe ees Be 179 8 04 | —4L 3 191 9.02 | —50. 9 | 370 8. 52 — 46, 3 
1 3 ee ee ere cree ae ee ee 170 8 10 | —40.7 182 9.05 | —50.3 352 8.59 | —45.7 
5 sh Be See (A ts eee 165 7.92 | —41.5 171 8 99 | —48.9 336 8.46 | —45.3 
5 SG dvgueduttbndwegnedddseodshenticinke bine 156 7.88 | —43.8 162 9.01 | —48 6 318 8.46 | —46.2 
45 
Nore.—Clockwise turning is positive; counter clockwise turning is negative. 
; TABLE 21.—Mean velocity and mean turning of the wind in the lowest layer with low and high surface wind velocities, selected ascents combined 
data, 1929 and 1934 
od ———_—_——— 
a Velocities<3.6 m. p. s. Velocities=3.6 m. p. s. 
Altitude (m.) 4 
wy Bn = hall Velocity Turning Bn — |S Velocity | Turning 
— M. Pp. 8. as M. Pp. 8. | ° 
Rerleet). 5 dsninn Gut uccen davnck deus pote leebonwespeeuedania 207 2. 22 0. 0 221 5. 92 0.0 
0 9B. dng sgncnreuiincsodine Mbdbdsaty ghletse Mbaungnieneacctel 207 5.74| —40.5 221 9.21|  -—233 
4 RR a EAS: Se ED) | Meee Be - ee ee 206 7. 02 — 52. 6 221 10. 53 | —34. 6 
2 GPR... ingens Suns devcdas ade death eek nepeeeaeeonn 204 7. 42 — 53. 4 213 10. 07 — 37.0 
6 RR rif Bree 4 RE. Alen 2 Ee ES eC et 202 7. 33 —51.8 200 10. 33 | —38 4 
4 OD....nd nc pocnsublathataisutthuddbilipaibadsdhdadaunianeae 196 7. 32 —51. 2 196 10. 19 | —39. 5 
0 STO. cn pcbvnrco ten sueneiebhhacthiies s0 dnb dumeadhewsehaweee 191 7. 23 — 50. 8 188 9. 90 —39. 4 
4 RE er aes gee i 6 TE Se Te eee | 187 7. 39 —52. 3 | 183 | 9. 71 | —40, 2 
4 BOD... J). ceca ca dend ce enethbbus peed eal nese eenewedeens 180 7. 46 — 50. 8 172 9. 78 | — 40, 3 
9 DIO. oo dbo cw Sniinns cdinpibibsenbegh adap abebedbeseckeewie 175 7.18 —52.5 161 9. 86 | —37. 4 
0 1900. nn sn Bbc hanteiedseipehbetebditeedbeceseceee 166 7. 54 —52. 6 152 9. 46 —39. 2 
1 | 
= Norre.—Clockwise turning is positive; counter clockwise turning is negative. 
* TABLE 22.—Direction and velocity at upper leveis with the different TaBsie 22.—Direction and velocity at upper levels with the different 
wind directions at the surface—year, combined data, 1929 and wind directions at the surface—year, combined data, 1929 and 
¥ 1934 1934—Continued 
0 SURFACE DIRECTION FROM SOUTH SURFACE DIRECTION FROM SOUTHEAST 
. ; ee ee 
: Num- Result- Num- | Result- | 
5 Altitude, ber of | Mean direc- pate | Ie ant ve. |Stability Altitude, ber of Mean direc- | Resultant | Mean | ant ve. |Stability 
: (m.) o- tion from— rom (m.p.s. nen) (percent) (m.) = tion from— oo (m.p.s.) | ps) on 
0 zee 
: 10,000.__-_-- 6 | N.15° W.| N.28°W.| 88] 68] 78 10,000_..._.. 4| N.50°E.| N.62°9E.| 85| 54| 64 
8 | are 14 | N.17° W.| N. 8°E. 9.8 5.9 a. Gee... ds... 5| N. 8° E.| N. 5°W.) 90} 62] 68 
8 J) eee 31 | N.35° W.| N.51° W./ 13.2 4.9 z= ee 15 | N. 11° E. | N. 17° W.] 14] 22 15 
0 J meow 49 | N.31° W.| N.55° W.j| 12.7 4.3 ce . =e 20 | N.12°E. | N. 144/ 1.8) 12 
| 6,000___.___- 64 | N.34° W.| N.53° W.| 10.6 1.8 - eR 28 | N. 29° E. | N.19° W.| 128; 1.3 10 
a000....4. 8S. 31° E. | N.24°W.| 9&1 0.1 D: —-Bcadls dadt 41 | N.79°E. | 8. 63° E. 10. 3 | 0.5 | 5 
J =e 105 | S. 46° E. | S. 17° E. 7.8 1.4 oe . Qe a 52 | S. 82° E. 5S. 60° E. 8. 5 | 15 | 18 
yt | 128 | S. 27° E. | S. 13° E. 7.0 2.0 ae ee ee dL. 64 | S. 59° E. | S. 56° E. | 7.2) 34] 47 
: SO 141 | 8. 31° E. | 8S. 21° E. 6.7 2. 6 30... p00... -.<.. 78 | 8. 58° E. | S. 58° E. 6.8) 3.4] 50 
ee 150 | 8S. 32° E. | S. 22° E. 6.7 3. 4 51 = 2,000_- 87 | 8. 67° E. | §. 68° FE. | 7.0) 41 59 
Zz fC 165 | 8. 31° E. | S. 28° E. 6.5 4.1 63 = 1,500_- 96 | S.61° E.| S. 60°F. |] 7.0) 46) 65 
} ae 176 | S. 25° E. | S. 28° E, 6. 6 4.1 =) =e 106 | S. 55° E. | S. 58° E. | 6.7 4. 4 | 65 
EES 183 | S. 28° E. | 8. 30° E. 6.5 4.1 = ae 107 | 8. 55° E. | 8. 57° E. | 7.0 4.8 | 69 
ee 186 | S. 33° E. | 8S. 36° E. 6. 6 4.5 TR eee 110 | 8. 59° E. | S. 61° E. 7.8) 60 77 
ae 193 | S. 26° E. | 8. 30° E. 5.8 5. 4 gs 114 | 8. 57° E. | 8. 60° FE. ee 87 
Surface_____- 194 | 8. S. 3.3 3. 3 100 Surface......| 118 | 8S. 45° E. | 8. 45° E. 4.0| 40 100 


























onnooowwat-Ic& 
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TaBie 22.-——Direction and velocity at upper levels with the different wind Tarte 22.—Direction and velocity at upper levels with the different wind 
directions at the surface—year, combined data, 1929 and 1934—Con. directions at the surface—year, combined data, 1929 and 1934—Con. 


SURFACE DIRECTION FROM EAST SURFACE DIRECTION FROM WEST 







































































































































































| Num Result- Num- Result- 
Altitude, ber of | Mean direc- eemaat e. .. ant ve- | Stability Altitude, ber of | Mean direc- Resultant Mcan ,| ant ve- | Stability 
(m.) | hes = : | tion from— — nak (ann) (percent) (m.) = : tion from— — a met) (percent) 
10,000 __- 7} N.21°E. | N. 30° W. 9. 7 1. 4 (f.) =e 4 | S.24° W. | S.53° E. 11.8 8. 4 72 
9,600__ * 13 | N.22°E. | N. 8° W./ 10.0 2.9 2 ees 3 .- 6 | S.66° W. | S. 42° W. | 13.0 1. 4 11 
J ae 25 | N.55° E. | N. 41° W./ 13.1 1.9 Cie! os 9] N.85° W.| W. 13. 0 2. 4 18 
7,000___- 39 | N.33° E. | N. 37° W.| 12.9 1.9 _) eae 11 | S.88° W. | S.83° W. | 12.5 8.2 65 
6,000__ 55 | N. 1°E. | N.36° W./ 11.8 2. 8 24 ae 16 | N.77° W.| N. 74° W./ 10.9 5.9 54 
5,000__ _— 7 N.10°E. | N. 5° W.| 9.7 2. 2 i ”)6 lC6Re 20 | S.85° W. | S.80° W. | 10.2 6. 1 60 
4,000 88 | N.12°E. | N.19° E. 8. 3 2.1 = too 27 | 8S. 79° W. | S. 78° W. | 11.0 7. § 69 
3,000__ . 119 | N. 53° E. | N. 40° E. 7.3 2. 5 oo .2 500. . 2c... 29 | S. 78° W. | S.77° W. | 10. 4 7.4 72 
2,500.....---| 138 | N.60°E.| N.56°E.| 68] 31 45 2,000........| 36 | 8.66° W.| S.65° W.| 10.9] 87 79 
2,000___ " 161 | N. 73° E. | N. 73° E. 6. 7 3.1 Oe Bae. 5c... 37 | S.60° W. | S.62° W. | 10.3 8.0 78 
* eae -| 180 | N. 69° E. | N. 69° E. 6. 7 3.1 fs: | Seer 41 | S.65° W. | S.63° W. | 10.8 8.3 77 
if == 215 | N. 68° E. | N. 66° E. 6. 6 2.4 a 2 ae 41 | 8.59° W. | S.56° W./ 11.0 8.2 75 
ec ewe 227 | N. 67° E. | N. 63° E. 6. 7 3. 5 se 2S 43 | S.54° W. | S8.63° W. | 10.2 7.5 74 
ee | Bal B.7i' sR. 1 re’ be. 7. 0 4.2 i... eee 43 | S. 66° W. | S. 64° W. 7.8 6. 4 82 
. . | 256] N.87°E. | E. 7.5 5. 9 79 Surface_____- 44 | W. W. 3.2 3.2 100 
Surface_..___| 256 | E. E. 5. 4 5. 4 100 
SURFACE DIRECTION FROM NORTHEAST SURFACE DIRECTION FROM SOUTHWEST 
5,000__...-_- | 4/85. S.s9°E.| 8&8] 7.4 84 or anew | Ww dee w | ” 2 - 
4000........| 9| N.86°R. | E a et ee ae ~-eegaees cixwwrinwwinrtce & 
3,000__......| 23] N. 2°W.| N.46°E.| &5] 1.3 15 9600....... 20| N.2°w.| N.50°W.11L9! 14 12 
cA C— 29 | N. 2° W.| N.11°E. 7.9 4.2 63 8000 pig 29 N. 44° WwW N 89° W. 11. 6 3 1 27 
2,.000__- so 32 N. _ E. N 8. 0 4. 2 53 7000 oe 44 N. 89° Ww. | Ss ‘71° Ww ‘ 10. ° 2 4 23 
‘.oeo...... 33 | N. 5°E. | N. 2° W. a0 3. 8 53 6.000 “ag? Gas 64 Ss "g1° Ww P Ss 62° W. 9. 8 > 3 24 
<<. pe ae 42 |N. 4°E. x. =. 7.1 4.4 63 5000 wn aiaeie 84 S. 47° W. Ss. 53° W. 9. 5 3 2 33 
750 eeaocwe ~« 42 N. 10° E. N. tgs W. 7. 3 5. 1 69 4,000 3 Seaee 121 q 35° W. Ss. 46° W. 8 8 3. 4 39 
500. eaeeeacoce . 48 N. 12° E. N. 13° FE. ~ l 5. 4 76 3'000 —— 156 Q 86° W. S. 30° Ww. ey 2 4 6 56 
a. 53 | N. 25° E. | N. 27° E. 6. 9 5. 3 7 2500 2 Seems 178 ey 34° W. s. 34° W. 8 9 4 5 54 
Surface diane: aieaial 54 N. 45° E. N. 45° E. 4. 5 4. 5 100 2'000 “Rie 196 S. 26° W. S. 26° W. 7. 9 5. 1 65 
psi Ps 1,500_..-----| 210 | $.25°W.|S.25°W.| 81] 5.5 68 
SURFACE DIRECTION FROM NORTH J 217 | 8. 22° W. | S.22°W. | 8&5] 61 72 
ie = See 218 | 8. 21° W. | 8. 21° W. 8.8 6. 3 71 
s ‘ ? | a ar 225 | 8. 21° W. | S. 20° W. 9. 0 6. 6 73 
6 | S. 88° W.| N.87°W) 95] 47 eee 237 | 8.23° W. | S.22°W. | 7.9/ 62 79 
a 6 | 8.78°W. | S.80°W. | 90) 3.5 39 =Surface_____- | 234] 8.45°W./S.45°W.| 721] 7.1 100 
RS 12 | N.44° W.| N.40°W./] 91] 68 75 
5 eee 18 | N. 26° W.| N. 33° W. 8. 4 6. 6 79 : — 
= 21 | N. 19° W.| N. 24° W. 9. 1 7.9 86 , 2 
. eee 26 | N. 22° W.| N. 22° W. 8.8 7. 6 86 SURFACE DIRECTION CALM 
500..... cated 28 | N. 15° W.| N. 14° f ae 8. 2 o ———— +--+ - — 
_ See 29 | N. 9° W. | N. 10° W. 8. 2 5. 9 2 " i " ~~ " 
Surface______ 299 | N N. 5.2 5.2 100 , | 7 N. 73° EB. N. 50° EB. 15. 0 1. 8 12 
| a 8 | N.45° W.| N.82°W.| 144] 67 47 
— “a 10 | N.39° W.| N.69° W.| 17.9] 7.5 42 
SURFACE DIRECTION FROM NORTHWEST ,000 Se 12 N. 68° W.| N. 79° W./] 143 4.8 34 
sik i l aS 14 | N. 32° W.| N. 64° W. 9. 9 2. 0 21 
2 ) s °E an : 5 
5,000.....-.- | 3| 887° Ww. | 8.68ew.| 177] 177] 100 $000-------- Sltew |aewiastas) 2 
i 3 | S. 82° W. | 8. 84° W. 8.0 7.9 99 2'500 3 arr 6 S. 70 W. Ss. 6° W ; 5. 9 1. 9 32 
ee 5 | S.89° W. | S. 86° W. 9.0 8. 1 90 2'000 . ho | 29 Ss. 91° W s. 5° W. 5 4 > 4 44 
eae 5 | §.89° W. | S.86°W. | 96) 69 . -— 34/8 30°w.| 8 33°W.| 59] 35 FE 
eae 6 | S. 86° W. | S. 82° W. 9. 0 8. 6 96 1/000 wie 35 S| 30° Ww. ey 37° W. 6. 6 4. 2 63 
Ll sae 8 | S. 87° W. N. 88° W. 9. 0 8. 2 91 750 Ste 2, 36 S. 25° WwW. Ss. 25° Ww. 6. 7 4. 0 60 
1,000 ------- 9 8. 80° W. W. 9.9 9.3 94 500 aes hs a 36 Ss. 25° W. a 25° W. 6. 6 3. 7 56 
ee Se 12 N. 78° W.| N. 75° W.| 10.5 9.5 90 a ee 36 S. 25° Ww. oy 24° W. 4. 8 2 9 61 
a 12 | N. 81° W.| N.81° W.| 9<6 8.5 89 Surface cae 36 Calm : Cie . 7 : 1 
Me sien dived 12 | N. 82° W.| N. 77° W. as 6. 5 — a” he - s Brig tee el oe 
Surface___-_- 12 | N. 45° W.| N. 45° W.| 3.0 3. 0 100 
Note.—The computation has not been carried out for levels with less than 3 obser- 
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Figure 97.—Vertical distribution of wind direction and velocity summer, combined data; 1929 and 1934. 
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Figure 98.—Vertical distribution of wind direction and velocity, autumn; combined data, 1929 and 1934. 
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Figure 99.—Vertical distribution”of wind direction and velocity, winter; combined data, 1929 and 1934. 
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Fiaure 100.—Vertical distribution of wind direction and velocity, 3 coldest months (July, August, September); combined data, 
1929 and 1934. 
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Vertical distribution of wind direction and velocity, light season; combined data, 1929 and 1934. 
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Vertical distribution of wind direction and velocity, dark season; combined data, 1929 and 1934. 
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Fieure 104.—Vertical distribution of wind direction and velocity, year, 1929. 
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Figure 105.—Vertical distribution of wind direction and velocity, year, 1934. 
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Fiaure 106.—Vertical distribution of wind direction and velocity, year; combined data, 1929 and 1934. 


NW N 


NE 











ALTITUDE 
METERS 
10000 
























































Fy L 











BE 





~ 
























































30 “20 “10 00 7) 26 30 rT) “20 “t oo 10 20 30 
SOUTH, MPS. NORTH, MPS. SOUTH, MPS NORTH, MPS 
—— ——— ee -_- 


Fiaure 107.—North-south components of the resultant wind Ficure 108.—North-south components of the resultant wind 
velocity at standard levels, summer; combined data, 1929 and = at standard levels, autumn; combined data, 1929 and 
1934. 
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FicgurE 109.—North-south components of the resultant wind 


— at standard levels, winter; combined data, 1929 and 
1934, 
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Ficure 110.—North-south components of the resultant wind 
velocity at standard levels, 3 coldest months (July, August, 
September); combined data, 1929 and 1934, 
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Figure 111.—North-south components of the resultant wind 
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velocity at standard levels; combined data, 1929 and 1934. 
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Ficure 113.—North-south components of the resultant wind 
velocity at standard levels, dark season; combined data, 1929 
and 1934. 
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Figure 112.—North-south components of the resultant wind 
velocity at standard levels, light season; combined data, 1929 
and 1934. 
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Figure 114.—North-south components of the resultant wind 
velocity at standard levels, year; combined data, 1929 and 
1934. 
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different directions at selected levels; combined data, 1929 and 
1934. 
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Ficure 115.—Percentage frequency of the different directions at 
the surface from hourly observations and from pilot-baloon 
ascents, combined data, 1929 and 1934. 
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FiaurE 118.—Average turning of the wind with altitude regardless 
of surface wind direction; combined data, 1929 and 1934. 
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Figure 119.—Average annual turning of the wind with altitude at 
Little America and in the Weddel Sea region. 
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Figure 120.—Mean turning and mean velocity of the wind in the lowest layer based on selected ascents, light season; combined 
data, 1929 and 1934. 
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Figure 121.—Mean turning and mean velocity of the wind in the lowest layer based on selected ascents, dark season; combined 
data, 1929 and 1934, 
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Fiaure 122.—Mean turning and mean velocity of the wind in = lowest layer based on selected ascents, year; combined data, 
1929 and 1934. 


3. TEMPERATURE 

Instruments and methods.—The dry-bulb and minimum 
temperatures were measured by spirit thermometers. 
The minimum thermometer was used for obtaining both 
of these temperatures, but an additional spirit thermom- 
eter was exposed in the thermometer shelter to serve as a 
check. At the higher temperatures the spirit thermometer 
readings were checked against those of a mercurial 
thermometer. A mercurial maximum thermometer was 
also used when the temperature was —35° F. or above. 
Since the thermometers used had a zero correction over 
most of the temperature range, and corrections of only 
0.1° or 0.2° at the very lowest temperatures, no corrections 
were —_ to the readings. 

The thermometer shelter was the same type used by the 
cooperative observers of the United States Weather 
Bureau (6), and it was set up to the southeast of one of the 
snow covered buildings of the first expedition and was 
secured in place by anchoring the supports to wooden 
posts driven into the snow. The shelters had approxi- 
mately the same locations on both expeditions. Occasion- 
ally during severe blizzards, drifting snow would accumu- 
late inside the shelter and put the thermograph out of 
action; but these cases were infrequent, and on the whole 


the shelter proved quite satisfactory. The thermometers 
were about 5 feet above the snow surface. The shelter 
at Bolling Advance Base was mounted on the roof of the 
hut there, and with certain wind directions it is possible 
that the temperature readings were influenced by warm 
air from the chimney which issued from the roof and was 
connected to a kerosene stove inside the hut. The roof of 
the hut was level with the surrounding snow surface and 
was usually covered with several inches of snow. 

The thermographs used at Little America were of the 
standard type used by the United States Weather Bureau 
and manufactured by Friez, Baltimore. In order to pre- 
vent stopping of the clock at low temperatures all the oil 
was removed by immersion in ether and no oil was ever 
added afterward, the clockwork functioning perfectly even 
at the lowest temperatures. During most of the year it 
was necessary to mix alcohol with the thermograph ink in 
order to make it flow easily and to prevent freezing. In 
order to prevent condensation inside the clock, the 
thermograph drum was never taken indoors to change the 
record sheet; it was changed either at the shelter or in & 
nearby tunnel in the snow where the temperature was not 
much different from that outside. At Bolling Advance 
Base, a distant recording Foxboro (Mass.) thermograph 
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was used in which the es a eg element, or bulb, was 
exposed in the instrument shelter and connected by tubing 
to the recording part inside the building. Although this 
type of temperature element is not very responsive to 
rapid fluctuations of temperature, the records seem quite 
satisfactory for the p for which they were intended. 

At Little America the thermometers were read three 
times daily, at 8h, 14h, and 20h (180th meridian time), to 
the nearest tenth of a degree. At the Advance Base, ther- 
mometer readings were made twice daily, usually at 8h 
and 20h; and the readings were generally to the nearest 
degree, but sometimes to the nearest one-half degree. 
The corrections to the a were determined 
from the thermometer readings at fixed hours, including 
the maximum thermometer readings when these were 
available. There was no maximum thermometer at 
Advance Base; and the only maximum thermometer at 
Little America during the first expedition was broken 
after it had been in use but a few months. 

The mean monthly and seasonal temperatures at Little 
America and at Bolling Advance Base are given in table 
23. They have been computed by taking the sum of the 
hourly temperatures for each month, and dividing by the 
number of hours in the month; similarly for the seasons. 
The mean values in the other tables have likewise been 
computed by using hourly values of the different metor- 
ological elements. There are also given the mean monthl 
temperatures from the combined data of the two expedi- 
tions, and they are plotted in figure 123, a smooth curve 
being drawn to bring out the characteristic features of the 
annual variation. curve based on the 6 months of the 
dark season during which the Advance Base was occupied 
is also shown. 

Here as elsewhere in this report the seasons have been 
defined as follows: 


Summer: December, January, February. 

Autumn: March, April, May. 

Winter: June, July, August. 

Spring: September, October, November. 

Light Season: October November, December, 
anuary, mg or March. 

Dark Season: April, May, June, July, August, 

September. 


Thus, the summer season for 1929 is based on the 
months of January, February, and December 1929, and 
January 1930, while that for 1934 is based on February 
(about 19 days), December 1934, and January 1935. 
The summer season for the combined data is based on all 
of these months; likewise for the light season. 

The results obtained at Framheim during 1911 are also 
shown in figure 123: The positions are as follows: 

Framheim: Latitude 78°38’ S; longitude 163°37’ W. 

Little America: Latitude 78°34’06’’ S; longitude 163° 
55’58”" W. 

Bolling Advance Base: Latitude 80°08’ S; longitude 
163°55’ W. 

It is evident that Framheim was not more than several 
miles distant from the subsequent location of Little 
America, and it is thus permissible to compare the results 
at the two stations. 

In table 24 are given the mean monthly temperature, 
wind velocity, and cloudiness for corresponding selected 


months, but for the two different years at Little America. 
The months chosen were those showing the greatest 
difference in temperature; and it is clear at a glance that 
when a corresponding month has a higher temperature, 
it is very definitely associated with higher wind velocities 
and greater cloudiness. 

In table 25 is given the difference between the mean 
monthly and seasonal temperatures at Little America and 
Advance Base for the 6 months during which the latter 
station was occupied, the minus sign indicating that the 
Advance Base temperature was lower than that at Little 
America. For the period in question, the mean tempera- 
ture was always considerably less at Advance Base; and 
there can be no doubt that this is also characteristic of 
the other months of the year. 

In table 26 are given the mean temperatures with the 
different wind directions, and with low and high wind 
velocities, both at Little America and Advance Base. 
These means have been computed from the hourly values 
of temperature, wind direction, and velocity. The values 
for Little America are given for the combined data of both 
expeditions, and also for the winter and the dark season 
of 1934 during which observations were made at Advance 
Base (Meteorological observations were made at Bolling 
Advance Base from April to September, 1934, inclusive). 
The division between low and high velocities was arbi- 
trarily set at 12 m. p. h. since this is close to the average 
annual velocity, but, of course, not necessarily the median. 
From table 42, which was computed later, it is seen that 
the median is at about 8 m. p. h., and it would have been 
more satisfactory if this value had been used to separate 
the low and high velocity groups; unfortunately, this 
figure was not available when table 26 was computed. 

The result giving the lowest temperatures with north- 
west winds at Advance Base is quite surprising. Consider- 
able trouble was experienced with the wind vane contacts 
at this station, making the wind records difficult to in- 
terpret in some cases. In these instances use was made of 
the daily eye observations of wind direction, and it is 
thought that little, if any, error has resulted. 

Table 29 has been constructed to show the effect of 
cloudiness and wind velocity on temperature; it contains 
the following data for the four seasons of the year, — 
combined data: (1) Mean temperature with clear sky an 
low wind; (2) mean temperature with clear sky and stro 
wind; (3) mean temperature with clear sky compu 
from all observations in (1) and (2); (4) mean temperature 
with cloudy sky and low wind; (5) mean temperature 
with cloudy sky and high wind; (6) mean temperature with 
cloudy sky computed from all observations in (4) and (5); 
(7) the difference in mean temperature with clear sky 
with low and high winds; (8) the difference in mean tem- 
perature with cloudy sky for low and high winds; (9) the 
difference in mean temperature with clear and cloudy sky. 
The table also contains: (10) the mean temperature for 
the season (and year); (11) the difference between the 
mean seasonal temperature (2nd yearly mean) and the 
mean temperature (1), (2), (4) and (5). The mean values 
(1), (2), (3), (4), (5), and (6) have all been computed from 
hourly values of wind velocity, temperature and cloudi- 
ness. Since hourly observations of cloudiness were not 
made at Advance Base, no table has been constructed for 
that station. 
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TaBLe 23.— Mean monthly and seasona! iemperatures at Little America and Bolling Advance Base, °F. 
LITTLE AMERICA 


—45. 8 
— 28. 0 
— 44,2 
—17.7 

1. 7 





February 1934 
March 1934 


June 1934 


August 1934_______-- 
September 1934 


COMBINED DATA 


August 1929, 1934___. 
September 1929, 1934_ 
October 1929, 1934___ 
November 1929, 1934_ 


BOLLING ADVANCE BASE 


June 1934 
July 1934 


— 25. 0 
—51.7 


August 1934 
September 1934 


‘0, 4 
—14.0 
—15.7 
—19.4 
— 13.7 
—37. 1 
—38. 6 
— 34. 2 


— 33. 3 
— 39. 2 
—16.0 
—0 1 





LITTLE AMERICA 


October 1934 
November 1934 
December 1934 
January 1935 
Year 1934 


December 1929, 1934. 
Year 1929, 1934 


Mean, April—-Septem- 
b 


18, 2 





Fall 


3 coldest 


Winter months 





Washo seg ceonnee ame 


See... 


Combined data 1929 and 1934__ b:. dewsd 


—19.0 
—16. 4 
—17.7 


—39. 3 
— 36.6 
— 38. 0 


16.8 
—18.4 





























BOLLING ADVANCE BASE 





3 coldest 


months Dark season 


| Winter | 





—41.3 | —47.8 | —38. 1 





5 Includes observations on board ship in the Bay of Whales. 


1 ship i y of Whales. 
Pie te daveed Potato oo 6 For the last 19 days in February. 


? First 15 days of February on board ship in Bay of Whales. 
3 Last 13 days of February at Little America. ; : 
¢ From combined observations for February on board ship in Bay of Whales and at 


Little America. 


TABLE 24.—Mean monthly temperature, wind velocity, and cloudiness for selected months at Little America 





April July August September 





Month 
1929 | 1934 


1929 | 1934 





Mean wind velocity (m. p. h.)_...------ . ‘ ‘ ‘ a 8. 11. 
Mean cloudiness (0-10)__..._..-.-_---. ‘ . - 4. be = 


Mean temperature, ° F ‘ . ‘ p - 28. | . — — 34. 























TABLE 25.—-Difference in mean monthly and seasonal temperatures at Little America and at Advance Base 





3 coldest 


September 
1934 months 1934 


April 1934 July 1934 | August 1934 Winter 1934 | Dark season 


Month May 1934 | June 1934 








-14.6 -8.2| —10.6 -113| -11.5 —11.2 


—16.2 | —11.0 | —11.3 
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TABLE 26.— Mean temperature with the different wind directions and with low and high wind velocities at Little America and at Bolling 


dvance Base, °F. 


LITTLE AMERICA, COMBINED DATA, 1929 AND 1934 











































































































































































































North Northeast East Southeast 
V<12 V=. 12 All veloci- V< 12 V=. 12 All veloci- V<12 V= 12 All veloci- V< 12 V>= 12 All veloci- 
m. p. m. p. h. ties m. p. m. p. h. ties m. p. h m. p.h ties m. ph m. p. h. ties 
SS eee eee 26. 7 29. 0 27. 6 24.5 28. 4 26. 2 16. 0 19. 1 17.8 15. 6 14. 2 14.8 
Se ee ee —17.1 6.8 —2.1 | —148 10. 9 18] —18.1 —7.9 | —10.6 | —23.3 —4.0 —13.7 
| eS) ae —21.6 | —13.0 | —17.2 | —21.4 —l.1/|} —10.8 | —22.4 —8.4) —14.6| —31.9 —5.5 —16.4 
Goring... .-------- —3. 4 6. 2 1.3) —11L1 —6.1 —9 1) —146 —8 5} —10.9 | —17.6 —3. 4 —118 
Light season... ----- —17.4 20. 6 18.9 15. 5 20. 2 17.8 4.2 5. 9 5.2 4.1 9. 7 7. 0 
Dark season___...--- —21.3 —6.1 | —13.1 | —23.1 .8 | —10.1 | —246/) —12.0 |} —16.6| —30.7 — 6. 6 —17.9 
Gh cheer sneeon 5.8] 10.5 81} —12] 105 48| -&87| -—23] —47]| —126 15| -&8 
BOLLING ADVANCE BASE, 1934 
Winter 1934_..._... - —50.6 | —28.9 | —45.8 | —43.0 —4.5 | —365 | —36.5 —7.3 | —32.9| —43.6 | —23.6 — 35. 4 
Dark season 1934___.| —46.3 | —21.4 | —39.4 | —38.6 12 | —312) —33.6 | —141| —284/ —38 2) —22.4 — F2. 6 
LITTLE AMERICA, 1934 
Winter 1934_.......- —11.8 —8. 4 —9. 4 13. 7 —5.5 —0.1 | —26.3 —88 |} —15.1 | —29.2 —5.9 —14.2 
Dark season 1934____| —17.8 —1.6 —6.0 |} —1L 5 1.2 —2.0 | —22.4| —10.7 14.0 | —26.3 — 6. 6 —140 
LITTLE AMERICA, COMBINED DATA, 1929 AND 1934 
South Southwest West Northwest 
V< 12 V= 12 ali veloci-| \V< 12 V=12 | All veloci-| Y< 12 V212 | All veloci-| \V> 12 V=12 | All veloci-| ai 
m. p. lh. | m. p. h. ties ™m. p. m. p. h. ties m. p. b. | m. p. h. ties m.p.h. | m. p. b. . 
sea SS ee: ee 9.2 16. 0 10. 4 9.0 13. 2 9.8 14.3 3. 6 13. 4 24.9 29. 7 26. 9 | 10.8 
RE Ei 7 ee eee —27.4 | —9.6 |—25.7 |—32.8 |—16.9 |—29.8 |—29.4 |—19.9 |—27.3 |—11.3 18.9 13. 8 |—35. 9 
ee Re ae —40.1 |—22.6 |—37.3 |—40.7 |—40.0 |—40.6 |—43.9 |—44.9 |—43.9 |—24.0 |—21.0 |—23.7 |—46.7 
ng, HRSA areeapep cr pseas epic. —28.2 |—16.8 |—26. 5 |—26.6 |—27.1 |—26.7 |—30.3 |—20.6 |—28.7 |—14 5 6.1 | —8& 2 |—43. 7 
ee ee —2.8 4.4; —15] -—-6.7) —62/] —65| —40 /-—12.0/| —5.3 13. 0 20. 3 16. 4 12 
Dark eeneem. «656% inssduas |—38.5 |\—-24 0 |—36.8 |—39. 7 |—37. 3 |—39.2 |—-42.2 |—34.1 |—41. 4 |—28.5 |—10.0 | — 26. 2 |— 44 1 
ME acannt sdaccmij cua ein —21.7 | —6.7 tee’ |\—28. 4 |—24. 8 |—27.7 |—25.6 |—21. 3 |—25.0 | —7.3 16. 1 | 0. 7 ee 
BOLLING ADVANCE BASE, 1934 
i. a: 2 ee — 46.8 |—32.4 |—44.3 |—47.9 |—28. 5 |—46.0 |—49. 4 |—32.0 |—48. 9 51.8 a8 — 50. 7 48.0 
Dark season 1934____----- —45.2 |—32.2 |—43.0 |—46. 4 |—30.2 |—45.3 |—46.2 |—31.5 |—45.7 a 0 mai 2 |—47.0 + 3 
LITTLE AMERICA, 1934 
Winter 1934___.........-- —40. 8 |—19.3 |—87.4 |—40. 8 |—34. 2 |—39.3 |—45. 7 |—40.0 |—45. 3 |—33.5 |—19.0 |—31.8 |—51.5 
Dark season 1934______--- : —40. 3 4 —38.7 |—44.9 |—34.8 |—44.2 |-—36.3 |] —7.9 ‘Bo — 43. 6 
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TABLE 27.—Mean wind velocity with the different wind directions at Liitle America and Bolling Advance Base, m. p. h. 
LITTLE AMERICA, COMBINED DATA, 1929 AND 1934 





= 
& 


North Northeast East Southeast South Southwest Northwest 





9. 48 
17. 06 
7. 56 
8. 75 
10. 84 
7. 08 
9. 45 


12. 36 
13. 27 
14. 95 
11. 55 
12. 46 
13. 81 
13. 10 


11. 94 
16, 02 
13. 13 
13. 59 
13. 34 
14. 32 
13. 96 


11. 16 
16. 25 
13. 46 
11. 89 
12. 25 
14. 08 
13. 02 


14. 80 


Spring 
Light season 
Dark season 


NPN 92 90m 
SSSSSKS 





BOLLING ADVANCE BASE, 1934 





10. 52 
9. 98 


7. 40 
9. 13 


7. 37 
7. 89 





























TABLE 28.— Percentage frequency of the different wind directions at Litile America, combined dala, 1929 and 1934 





North Northeast East Southeast Southwest Northwest 





10. 95 

8. 12 
16. 11 
14, 44 
17. 47 
19. 31 
32. 39 
21. 84 
22. 08 
13. 44 
13. 26 
12. 30 


16. 78 


8. 54 
18. 28 
5. 50 
8. 61 
9. 81 
9. 31 
11. 29 
5. 17 
4. 03 
6. 32 
6. 46 
9. 07 


8. 33 


28, 82 
38. 43 
41. 67 
37. 29 
35. 69 
42. 22 
13. 98 
22. 18 
24. 93 
38. 98 
38. 82 
32. 33 


32. 61 


— 
- 


January 14 
February . 65 
84 


August 
September 


PNONN WSN 


November 
December 


PONNWON ER RAMOS 


~~ 
© w 
on 
































TABLE 29.— Mean temperature with clear and cloudy sky and with low and high wind velocities, °F., by seasons, combined data, 1929 and 1934 
LITTLE AMERICA 





2 5 6 














Clear (0-3) Cloudy (8-10) 


Mean tem- 
perature 
for season 





V= 


V< 
12 m. p. h. 12 m. p. h. 


vV< 
12 m. p. bh. 





16. 2 
—17.7 
—29. 2 
—18.4 


—12.8 


20. 7 
— 16. 6 
—19. 2 
—12.1 


—6.0 


12. 5 
— 37. 3 
— 45. 5 
—31.9 


—32. 1 


15. 4 
— 22. 1 
—31. 5 
— 12.6 


—14. 6 
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TABLE 30.—Absolute mazimum and minimum temperature and highest and lowest daily mean temperature at Little America and 
Bolling Advance Base—Continued 


BOLLING ADVANCE BASE 1934 





j | | 
| April 1994 | “May 1934 | June 1994 | ‘July 1934 August 1934 


| 





Wind direction and velocity, m. p. h 
A ee ae : 
Absolute minimum, ° F_......----- ae 


Wind direction and velocity, m. p. h 
Pressure, inches 

Absolute range, ° F 

— Olie meee, © Fo. coi ces : 











Wind, mean velocity, m. p. h 

Wind, prevailing direction -------- -_- 
Mean pressure, inches__.---------- 
Lowest daily mean, ° F 


Wind, mean velocity, m. p. h_--- 
Wind, prevailing direction - --- ~~ - _- 
Mean pressure, inches 

aga ‘ 

















1 On board ship in Bay of Whales. 

1 First 15 days of February on board ship in Bay of Whales. 

3 Last 13 days of February at Little America. 

4 From combined observations for February on board ship in Bay of Whales and at Little America. 

5 Includes observations on board ship in the Bay of Whales. 

* According vo the thermograph records the lowest recorded temperature at Advance Base was —83° F. at 4h on July 21. Although there was no reading of the minimum ther- 
mometer at 8h on this date, the minimum thermometer reading at 20h of the same day is given as —78° F.; following the customary procedure, the recorded value of —83° F. has 
therefore been corrected to —78° F. (G, G.) 


TABLE 31.—Mean maximum and minimum temperatures and range at Little America and Bolling Advance Base, °F 


LITTLE AMERICA, 1929 


| 
April May 
1929 1929 





October 
1929 


! 
Febru- | March 
ary 19294) 1929 


Febru- 
ary 19292 


June 
1929 


Febru- 
ary 19293 


July 
1929 


August | Septem- 
1929 ber 1929 


—17. 0|—34. 4 
—38. 4|—53. 2 
21.4; 188 


January 


January 
19291 1930 





—8. 6 
— 29. 2 
20. 6 


— 32. 8 
— 56. 4 
23. 5 


Mean maximum... 
Mean minimum___- 
Mean range 


—20. 6|—13.1 
—37. 8|—32. 0 
17.2} 18.9 


—1,1 
— 20. 5 
19. 4 















































LITTLE AMERICA, 1934 





October | November 
1934 1934 


Decem- | January 
ber 1934 1935 


289 
19. 1) 


September 
ber 1934 


August 


1934 Year 1934 


March 1934} April 1934 | May 1934 | June 1934 | July 1934 





—6. 0 
— 25. 3} 
19. 3) 


—3.4 
— 26. 8 
23. 4 


—6.7 
— 26. 0 
19.3 


— 24. 7 
— 48. 0 
23. 3} 


— 27.1 
— 49. 6 
22. 5 


— 20. 1 
— 47.2 
27. 1 


—10. 3 
— 28. 8 
18. 5 


Mean maximum. 
Mean minimum_ 
Mean range. - -- 


—4. 6 
—23. 3] 
18. y 











4.6 
—11.2 
15. 8 


2 
1 























LITTLE AMERICA, COMBINED DATA, 1929 AND 1934 











January 
1929, 
1930, 
1935 


November 
1929, 1934 


October 
1929, 1934 


February 


March 1929,| April 1929, | May 1929, | June 1929, | July 1929, September 
1929, 1034 1934 1934 3 1929, 1934 


1934 1934 1934 


August 


Year 1929, 
1929, 1934 1934 








—28.8| 22.0 
—52.2} —44.0 
23. 4 22. 0 


—3.8 
— 22.5 
18.7 


—27. 2 
— 50. 2! 
23. 0 


| 


Mean maximum. —13. 6 
Mean minimum. ; —31.9 
Mean range. --- . . 21. 18. 3) 








—11, 
— 30. 
18. 



































ADVANCE BASE, 1934 





April 1934 


May 1934 


June 1934 


July 1934 


August 1934 


September 
1934 


Mean, April- 
September 





Mean maximum 
Mean minimum 
Mean range 





— 20. 4 
—41.2 
20. 8 


—21.7 
— 42.0 
20. 3 








—13. 1 
— 35. 0 
21. 9 





—42.7 
— 59. 4 
16. 7 


— 35. 5 
— 57.8 
22. 3 








— 32. 2 
— 53. 0 
20. 8 





—27.7 
— 48 2 
20. 5 





See footnotes at end of table. 
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TaBLE 31.—Mean maximum and minimum temperatures and range at Little America and Bolling Advance Base, °F.—Continued 
LITTLE AMERICA 
















































































Summer Fall Winter Spring 
1929 1934 1929 1934 1929 1934 1929 1934 
aes SU a ocala co os es'diesns Witla ons 23. 4 21.5 —9. 7 —6.8 —17.2 —19.0 —113 —& 2 
Mean GH. 2... 5 ~ Saied Jebus ccaex 9. 5 8&3 — 28. 3 —27.2 — 38. 6 —40. 5 — 30. 0 — 27.3 
a 13. 9 13. 2 18. 6 20. 4 21.4 21.5 18.7 19. 1 
LITTLE AMERICA COMBINED DATA, 1929 AND 1934 
Summer Fall Winter Spring 
EE SPEC Oe TE CRETE: PN Mee NY. Se 2. 5 —8 2 —18. 1 —9. 2 
NS os ae es shies ie dic ttn Gries dierds as gemini eee ARIS © ee eel 9.0 —27.7 —39. 5 — 28. 7 
TT WN Tiss schaiw acne ager ere es eheaiahew ait = whekmicane ae a mittcinpeala itn aga 3. 5 19. 5 21. 4 19. 5 
LITTLE AMERICA 
Light season Dark season 
1929 1934 Combined data 1929 1934 Combined data 
ee, ae ae ee ee ee et ee 12.2 9. 2 ' —19.8 —15.7 —17.8 
ili ee NEL et PLES IIL Se PER, —4,2 —7.1 —5. 6 — 39. 8 — 37.3 —38. 5 
ON ee Ny eae See ee: < | = ee 16. 4 16. 3 20. 0 21. 6 | 20. 7 
ADVANCE BASE, 193! 
| Winter | Dark season 
SSS ATE IE CRS IED RA a GO RTE OT ODEN AAR | —31.0 —27.7 
5 A ee eT ee ch ae ase cw mids aip ie eae dd mare aeiemsecaeed —51, 4 —48 2 
20. 4 | 20. 5 


I aa is ects tna ogee nding alae secant e-cie etn tsk ni ee a ac aamiinig acihiermenneere ined aaron | 





1 On board ship in Bay of Whales. 
First 15 days of February on board ship in Bay of Whales. 
3 Last 13 days of February at Little America. 


« From combined observations for February on boardship in Bay of Whales and at Little America. 
4 Includes observations on board ship in the Bay of Whales. 
¢ For the last 19 days in February. 
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Figure 123.—Annual variation of temperature at Little America, Framheim, and Bolling Advance Base. 
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4. PRESSURE 


The mercurial barometers used on the expeditions were 
of the standard type used by the United States Weather 
Bureau and described in (7). Each expedition had two 
of these barometers; and on the second expedition three 
additional barometers were loaned by the Precision Instru- 
ment Co. of Philadelphia, Pa. Before leaving the United 
States, each instrument was compared with a standard 
barometer and the instrumental error determined. 

Upon reaching Little America, comparative readings 
were made to detect any errors which might have resulted 
from the long journey, but owing to the very careful 
handling no indication of error wasfound. The barometer 
with the smallest instrumental error was used as a standard 
for the daily observations and was checked at intervals by 
comparative readings with the other instruments. The 
results of these comparisons did not justify any change in 
the instrumental correction to the standard. 

A mercurial barometer was very carefully packed and 
sent along for use at the Bolling Advance Base, but was 
broken either while enroute or while the base was being 
established, so that the pressure readings there had to be 
made with an aneroid barometer which had been carefully 
checked and adjusted before it left Little America. The 
barograph at Advance Base was corrected by use of the 
aneroid readings, which could be made to the nearest 0.01 
inch. At Little America the barograph was corrected b 
means of the readings of the mercurial barometer, which 
were made three times daily and to the nearest 0.001 inch. 

On both expeditions the barometers at Little America 
had identical positions and were 30 feet above sea level. 
The pressures at this station have been reduced to sea 
level by using this figure for the elevation, and the current 
surface temperature, and by assuming the mean tempera- 
ture of the air column to be the same as the surface 
temperature. The corrections computed in this way vary 
from 0.03 to 0.04 inch, depending on the temperature and 
pressure. All values of pressure given for Little America 
have been reduced to sea level, 32° F., and standard 
gravity; those for Advance Base have not, and are simply 
station values. 

Owing to the uncertainty in the elevation of the Advance 
Base, and also the uncertainty of how the pressure there is 
best reduced to sea level, it was thought preferable, at least 
as a first attempt, to use the synoptic charts given by 
Simpson (20) for the Ross Sea and Ross Shelf Ice areas 
to compare the sea level pressure at Little America and 
Advance Base and thus get some idea as to the probable 
pressure gradient southward. The charts given by Simpson 
are based mainly on daily observations at Cape Adare, 
Cape Evans, and Framheim, Framheim being only a few 
miles distant from the subsequent location of Little 
America. The sea level pressure at the position of 
Advance Base was taken from the charts by interpolation 
between the isobars, while the pressures for Framheim are 
the values directly observed at the same time. This has 
been done for all. of the synoptic charts and the mean 
values and their differences are given in table 31A. 

Tables 32 to 36 comprise the different pressure tables. 
Table 35 was computed from hourly values of pressure 
and wind direction in order to see if any relation existed 
between wind direction and pressure. Table 36 contains 


the mean pressure for each 10-day period for the 2 years 
at Little America and 6 months at Bolling Advance Base, 
These values may be of some use in the study of pressure 
surges in the Antarctic. 


TABLE 31A.— Mean sea-level pressure at Framheim and at the position 
of Advance Base, based on Simpson’s synoptic charts 


[Pressure, sea-level, inches] 





Difference 
Advance 
Base— 
Framheim 


Position of 
Advance Base 


Number of 


observations | Framheim 





29. 724 
29. 122 
29. 002 
29. 091 
29. 036 


0. 041 
- 036 
. 074 
. 063 
. 057 


64 29. 683 
122 29. 086 
184 28. 928 
182 29. 028 
552 28. 979 

















TABLE 32.—Mean monthly and seasonal means of pressure at Little 
America and Bolling Advance Base, inches 


LITTLE AMERICA, 1929 
{Inches, reduced to 32° F., sea level, and gravity at 45°] 


January 1929! August 1929 

February 1929 September 1929 
October 1929 
November 1929 
December 1929 
January 1930 
Year 1929 


LITTLE AMERICA, 1934 


September 1934 
October 1934 
November 1934 
December 1934 
January 1935 
Year 1934 


ay 1934 
June 1934 


August 1934 
LITTLE AMERICA, COMBINED DATA, 1929 AND 1934 


January 1929, 1930,1935_ 29.387 July 1929, 1934 
February 1929, 1934... 29.239 August 1929, 1934____- 
March 1929, 1934 September 1929, 1934_-_ 
April 1929, 1934 October 1929, 1934___- 
ay 1929, 1934 November 1929, 1934_-_ 
June 1929, 1934 December 1929, 1934__- 


LITTLE AMERICA 
[Inches, reduced to 32° F., sea level, and gravity at 45°] 





Dark 
season 


Summer |Autumn} Winter | Spring = Year 





29. 385/29. 121/19. 121/29. 077/29. 267 29. 084/29. 175 


29. 304/29. 091/28. wee 738/29. 071/28. 934/29. 000 
combined____|29. vi ‘gn 106/29. — 908 29. ~— 009/29. 089 


93 
192 

















BOLLING ADVANCE BASE, 1934 
[Station pressure, inches] 
28.726 August 1934 
28.776 September 1934 
June 1934 28.657 Winter 1934 
July 1934 28.760 Dark Season 1934 


1 On board CITY OF NEW YORK in Bay of Whales. 
? Last sixteen days, seventeen hours of February. 


April 1934 
ay 1934 
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TABLE 34.—Absolute maximum and minimum pressures and range by months, inches 


LITTLE AMERICA 1929 
[Pressure reduced to sea level, 32° F. and gravity at 45°, inches] 





February 
1929 


March 1929 


April 
1929 


May 
1929 


June 
1929 


July 
1929 


August 
1929 


R.A 
1929 


October 
1929 











29. 51 
21, 22 
28. 74 

12 





29. 69 

17 

28. 76 
15, 24, 30 
0. 93 





29. 75 
18 

29. 83 
9 

0. 92 





29. 37 
3 


28. 35 
27 
1. 02 


30. 04 
27 
28. 49 
3 

1. 55 








29. 53 
1 

28. 18 
5 

1. 35 





29. 85 
19, 20 
27. 86 
16 

1, 99 





29. 86 
6, 7 
28. 05 
18 

1. 81 





29. 45 
20 
28. 29 
6 

1, 16 














LITTLE AMERICA, 1934 





April 
1934 


May 
1934 


June 
1934 


tember 
1934 





ee! Pe 


Range 








29. 41 
1 


28. 08 
3 
1. 33 





29. 56 
5 


28. 35 
14 
1. 21 





29. 67 
28, 30 
28. 36 
15 

1, 31 











29. 57 
22 
27. 93 
3 

1. 64 

















BOLLING ADVANCE BASE, 1934 


(Station pressure, inches] 





April 1934 


May 1934 


June 1934 


July 1934 


August 1934 


September 1934 








29. 13 
1 

27. 93 
3 

1. 20 





29. 31 


5 

28. 16 
15 
1.15 





29. 27 





29. 65 





28. 86 
29 
27. 52 
27 


1, 34 





29. 24 


22 

27. 62 
3 

1, 62 
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TaBLe 36.— Mean pressure for 10-day intervals at Little America and TasixE 36.—Mean pressure for 10-day intervals at Little America and 
Bolling Advance Base, inches Bolling Advance Base, inches—Continued 


LITTLE AMERICA, 1 LITTLE AMERICA, 1934—-Continued 





Dates inclusive Dates inclusive 





From— 


To— 


Mean sea- 
level pres- 
sure 





From— 


To— 





Jan. 1, 1929 

Se 
RS St ES 
[| se Saas 
l'eb. 11, 1929 

ss *. as ie 
Mar. I, 1929 

Mar. 11, 

Mar. Zl, 

Apr. 1, 

Apr. 11, 

Apr. 21. 

May 1, 1929 

A’. Spas 
May 21, 

June 1, 1929 

Jae Ta, Seen 252. 5 
June 21, 1929 

July 1, 1929 

July 11, 1929 

July 21, 1929 

Aug. 1, 1929 

Aug. 11, 1929 

Aug. 21, 1929 

Eept. 1, 1929 

Lept. 11, 1929 

Fept. 21, 1929 

Oct. 1, ee 
a, Ee 
Oct. 21, Fa 


SSE eae 
o6n, Be, teeeasssc. ~~... 
Jan. 21, 1930__...--- 
Feb. 1, 1930 





Jan. 10, 1929 
Jan. 20, 1929 
Jan. 31, 1929 


Aug. 10, 1929 
Aug. 20, 1929 
Aug. 31, 1929 
Sept. 10, 1929 
Sept. 20, 1929 
Sept. 30, SS 
Oct. 10, 1929 





29. 608 
29. 405 











Feb. 1, 1934 
Feb. 11, 1934 
Feb. 21, 1934 


Mar. 11, 1934 
Mar. 21, 1934 
Apr. 1, 1934 

Apr. 11, 1934 
Apr, 21, 1934 





Apr. 10, 1934 
Apr. 20, 1934 
Apr. 30, 1934 





May 1, 1934 
May 11, 1934 
May 21, 1934 
June 1, 1934 
June 11, 1934 
June 21, 1934 


July 21, 1934 

Aug. 1, 1934 

Aug. 11, 1934 

Aug. 21, 1934 

Sept. 1, 1934 

Sept. 11, 1934 

Sept. 21, 1934 

Oct. 1, 1934 

Oct. 11, 1934_....---- 
i} _ ae ee 
2S ee ee 
Nov. 11, 1934 


Dec. 

Dec. 

Dee. 

Jan. 

Jan. 11, 1935 

Jam, Zt, 1908.....<.. 


May 10, 1934 
May 20, 1934 
May 31, 1934 
June 10, 1934 


Aug. 10, 1934 
Aug. 20, 1934 
Aug. 31, 1934 
Sept. 10, 1934 
Sept. 20, 1934 
Sept. 30, 1934 
Oct. 10, 1934 
Oct. 20, 1934 
Oct. 31, 1934 
Nov. 10, 1934 
Nov. 20, 1934 


Dec. 10, 1934 
Dec. 20, 1934 
Dec. 31, 1934 
Jan, 10, 1935 
Jan, 20, 1935 
Jan. 31, 1935 











ADVANCE BASE, 1934 








Mar. 28, 1934 
Apr. 1, 1934 
Apr. 11, 1934 


May 11, 1934 
May 21, 1934 
June 1, 1934 

June 11, 1934 
June 21, 1934 
July 1, 1934 

July 11, 1934 


Aug. 21, 1934 
Sept. 1, 1934 
Sept. 11, 1934 
Sept. 21, 1934 
Oct. 1, 1934 





| Mar. 31, 1934 
Apr. 10, 1934 
Apr. 20, 1934 


N ay 10, 1934 
| May 20, 1934 
May 31, 1934 
June 10, 1934 
June 20, 1934 


July 20, 1934 
July 31, 1934 
Aug. 10, 1934 


Aug. 31, 1934 
Sept. 10, 1934 
Sept. 20, 1934 


Oct. 7, 1934 





Gent, SO, Beees....,......- 





28. 806 
28. 702 
28. 862 
28. 638 
28. 823 
28. 682 
28. 475 
28. 721 
28. 842 
28. 505 
28. 922 
28. 410 
28. 271 
28. 435 
28. 337 
28. 530 
28. 620 
28. 387 


——— 








nd 





5. WIND 


Continuous automatic records of wind direction and 
velocity were made at Little America and Advance Base. 
At both stations the height of the anemometer above the 
snow surface was about 15 feet, and at Little America 
the exposure was identical on the two expeditions. Vari- 
ous results obtained from the automatic records are given 
in the following tables; 4-cup anemometers were used on 
the first expedition, and 3-cup on the second. All 
recorded velocities have been corrected according to the 
following table of corrections: 


Table of corrections applied to indicated velocities 


rrections applied to wind velocities determined by anemometers; correction added 
as z ~ n the sign is plus and subtracted when the sign is minus] 














Correction 
By 3-cup anemometer, m. p. h. By 4-cup anemometer, m. p. h. pn ~- 
hour 

tite wbcacndaastn kg he Sa dete. +1 
yh ae aS Rs ae eR Se ae. 0 
ES | es ee" oo} Oa ee ae —1 
ye Se aay Mase se i) NEC Pe See —2 
BE OR Biiitewsnocccebeann EE Mish wins oussin eee = —3 
 ititanccannbiatet SN iichchd needles Rance cotpetoncn —4 
2 GS ST: Pees lg NINERS Pages —5 
FL OO Pildin op WU as cue A Ss —6 
Se tedienanncidinad ko —7 
OD RE cacboesnctateen  inbnndetcbinw one —8 
fa 2 eS Le GMa dan cock duilcn ~—Y 
Eg a Bee Ys ih tnd thn ch atic ob ating —10 
ie aa OY gers « —l1l1 
TEE UE bbws ont oan ic wad dnevenet —12 
Bee OR Siw rcnwaseseual i ae Se —13 
a ETERS PDS eR aE Seca SS — 4 
Pe eee i ee ee —15 
REG 90. Siena wenttiaeations yO | See eee wee —16 
| 8) SRR See | 2g Bar —17 
aaa es et © SR TSE etree —18 
fy. eee LY Cas —19 
SOS 00 BeOiakindencscn ee _ k ) Soe: eee — 20 
t | eee 2 —21 
Or OP Gis edndcndsbscteus —22 
3 Ra ae a —23 
2 2 ee ee a —24 
Oo Se RPE e. wee —25 
ERE —26 
a MER CS TS ees —27 
2 pare pe cee —28 
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Table of corrections applied to indicated velocities—Continued 








Correction 
By 3-cup anemometer, m. p. h. By 4-cup anemometer, m. p. h. saan 
hour 

LE OR Dees Be Oe nwdvaseckecabil —30 
Ee O08 Bede... Nt —3l 

a —32 

RR re a ies —33 

TR eset — 34 

EY CE Teeledrane iG waierw ne —35 











In table 37 the absolute maximum velocity is defined as 
the velocity corresponding to the mile of wind passage in 
the shortest time. The prevailing direction is determined 
from the hourly values of wind direction for the period in 
question and is defined as that direction for which the 
hourly values have the greatest frequency. The mean 
wind velocities with the different aad directions given in 
table 38 have likewise been computed from hourly values 
of direction and velocity. 

Tables 39, 40, and 42 have all been computed from 
hourly values. In table 40 the mean direction, resultant 
direction and velocity and stability have been computed 
in the same manner as described above for the pilot-balloon 
ascents. Table 41 gives the mean maximum velocity 
with the different wind directions, computed from the 
values of the maximum direction and velocity for each 
day. The percentage frequency of cases when the daily 
maximum occurred with the different directions is also 
given. The number of days in each month with light and 
strong winds is given in table 41A, in which a strong 
wind was arbitrarily defined as that in which the mean 
daily velocity was equal to or greater than 20.0 miles per 
hour, and a light wind as that in which the mean velocity 
for the day was less than or equal to 5.0 miles per hour. 
There is om the number of days when the absolute 
maximum velocity was equal to or greater than 30.0 
miles per hour. The definition of maximum velocity has 
already been given above. Table 42, which was com- 
puted from hourly values, gives the frequency distribu- 
tion of the different wind velocities and was computed in 
order to compare the wind characteristics at Little Amer- 
ica with those at McMurdo Sound. 
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TABLE 37.— Mean mazimum and absolute maximum wind velocities at Little America and Bolling Advance Base, m. p. h. 


LITTLE AMERICA, 1929 





June 


April 
1929 


1929 


May 


January | February M 
192 


1929 1929 


July 
1929 


— 


1929 


October 
1929 


Novem-| Decem- 
ber ber 
1929 1929 





10. 1 
20. 2 
NE. 40 


25 
EK. 


8.4 
17. 4 


9. 5 | 8.8 


16. 9 17.9 
SE. 46 Ee. 35 


10 9 1 
S. ) ce , E. 


Mean velocity, m. p. h 

Mean maximum velocity, 
m. |} 

Absolute maximum, direction 
and velocity, m. p. h 

SE ees © 

Prevailing direction 








7.9 
18. 6 
SE. 54 
5 

SW. 























8.2 





8. 6 








LITTLE AMERICA, 1934 





June 
1934 


May 
1934 


April 


February 
1934 1934 


Septem- 


er 


1934 


October 
1934 





12.1 

24.2 

E. 47, Now 
Si, 47 |}SW.36 
14, 22 6 
E. E. 


12. 0 
23. 6 


Mean velocity, m. p. h 13. 0 14.3 14.3 
Mean maximum velocity, m. p. h_- 23. 7 27. 2 26. 5 
Absolute maximum, direction and 7 — ‘ 
Galcens e \ SE. 40 | NE. 42 | E. 47 |{ 
21 ¥s 3 


Prevailing direction SE. E. 








11.0 
22. 1 


SE. 59 


22 
SE. 











13. 4 
23. 7 


SE. 49 


28 
E. 











LITTLE AM 


ERICA, COMBINED DATA, 1929 AND 1924 





January February | March May | 





April | 


June | 


July 


Novem- 
. + 
October ber 





| 
57 |11. 37 | 
24 |21. 97 | 


53 | E. 47 | 
E.| E. 


10. 42 
21. 02 
. 47, 


| 
11. 84 |13. 
20. 91 |25. 


SE. 40 | E. 
E. | 


10. 34 
17. 37 


\SE. 46 


Mean velocity, m. p. h 

Mean maximum velocity, m. p. h-- 

Absolute maximum, direction and 
velocity, m. p. h 

Prvailing direction 








BB 
4 
de 


{ Si. 47 |PNE 











11. 22 |10. 21 
19. 68 |18. 10 
SE. 49 | N. 34 

E. E. 











LITTLE AMERICA, 1929 





| Summer 


Light season ' Dark season | 


Year 


$e | neo: 





Mean velocity, m. p. h 

Mean maximum velocity, m. p. h...--------------- 
Absolute maximum, direction and velocity, m. p. h-_-- 
Prevailing direction 


17. 
E. 


| 
8 | 
53 | 
E. 


9. 39 
17. 73 
SE. 54 
E. 


8. 71 
17. 98 
SE. 54 | 

E. 





LITTLE AMERICA, 1934 





| Summer Fall 


Winter 


Spring 


Light season | Dark season 





10. 89 
19. 15 


SE. 40 i g 
B. 


Mean velocity, m. p. 
Mean maximum velocity, m. p. h 


Absolute maximum, direction and velocity - - -- -- -- ‘ 


| 
13. 56 | 
25. 97 
E. . 47, | 
). 47 | 
E. | 


| 


| 
| 


} 





Prevailing direction. .....--.------- lg oh eee 


10. 57 
21. 78 


i; 
SE. 59 | 
E. 


12. 06 
22. . 


SE. 





12. 01 
21. 63 


SE. 49 
E. 


11. 60 
23. 16 


SE. 59 
E. 








LITTLE AMERICA, COMBINED DATA, 


1929 AND 1 


934 





Summer | Fal) | 


Dark season Year 





11. 79 
Mean maximum velocity, m. p. h 17. 70 22. 75 
Absolute maximum, direction and velocity, m. p. h_-- SE. 46 E. 53 | 


Mean velocity, m. p. h 10. 29 
Prevailing direction E. | E. 


Winter | Spring | Light season 
H 
i 


9. 76 

20. 21 

SE. 59 
E. | 


10. 45 
19. 31 
SE. 49 
E. 


11.15 
19. 49 
E. 53 

E. 





10. 58 
20. 04 
SE. 59 
E. 


10. 16 

20. 57 

SE. 59 
E. 





BOLLING ADVANCE BASE, 1934 





April 1934 May 1934 


June 1934 


July 1934 


September 
1934 





9. 5 
15.7 
N. sy 
E. 35 
3, 4 
SE. 


Mean velocity, m 
Mean maximum velocity, m. p. h 


Absolute maximum, direction and velocity, m. p. h 











8. 9 
17. 2 


NE. 32 


2 
SE. 





8. 0 
13. 3 


SE. 28 


25 
SE. 





NW. 





8.1 
15. 6 


NW. 


29 
30 

















76 
18 


30 


80 
42 


9 


81 


TABLE 38.—Mean wind velocity with the different wind directions at Taste 38.—Mean wind velocity with the = wind directions at 
Little America and Bolling Advance Base, by month, season, and year 

































































m. p. h. 
LITTLE AMERICA, 1929 
North |North-| wast |South-| south | South-| wess | North- 
January 1929____| 9.4 |10.2 | 87 | 9.6 |10.7 10.1) 7.3) 48 
February 1929___|15. 6 |16.4 |13.0 | 85 | 7.7 | 5.1] 7.5 {15.0 
March 1929__-_-_- 13.0. 12. @ 6 2 68 1 7.31.8 | &B.i..... 
April 1929______- 7.7) 7.9 113.9159) 58 164] 9.0 |_---- 
May 1929____--- 99); 831130)5.0)60/]65] 7.3 |----- 
June 1929______- 11.8 |12.1 112.0; 9.0)] 7.1/15.6)3.6)| 5.2 
July 1929._...-- 6.8/7.4 }1L3 17.31/64], 82/] 7.4175 
August 1929____- 12.2 14.7 {12.7 114.8 | 7.6|)5.8| 5.4) 67 
September 1929__|11. 2 |11.6 |10.6 [11.41/68 /)85/7.3|)45 
October 1929____| 5.2 | 9.7 1149/88 )| 7.6)69)| 5.5 |___-- 
November 1929__| 9.2 | 7.8 |11.0 | 7.4] 7.3 | 6&8 | 8&2 |12.2 
December 1929__/10.5 {11.8 |11.2)}9417.0)55|64) 7.8 
January 1930___-|10.0 | 8 3 {12.2 11.0] 7.7 | 7.7| 68}50 
Year, 1920_.....-. 9. 62)11. +s 34 46| 9. 62) 7. 48) 7. 37) 6.99) 7.14 
LITTLE AMERICA, 1934 
February 1934__-/__.--/.-..- 14. 3 119.7) 5.6) &1 110.6 |... . 
March 1934____- 18.5 |22.0 |18.3 {15.0 |11.5 |10.9 | 9.2 |189 
April 1934__.__-- 119.5 119.9 {19.9 113.1] 64/60) 91 j----- 
May 1934_._....- 18.2 |18.0 |14.5 116.2) 7.7);68)4312.5 
June 1934______- 19.1 {15.9 115.8 |13.1)86/]79)65)40 
July 1934....--- 17.8 {13.1 |14.7 |26.7 |) 7.2) 84/61 |13.4 
August 1934____- ee AR % SRS ERS SEALE S Ob A 
September 1934__|/16. 1 [13.8 {17.6 |10.2 | 7.5 |12.1 | 6&2 7.0 
October 1934__._|14. 3 |18.6 {15.6 |15.8 | 8 9 |12.1 |10.3 | 7.9 
November 1934__/16. 6 {10.3 [15.1 [12.7 | 7.2 | 8&2) 85 /11.2 
December 1934__| 8.8 | 8 7 |11..3)9.8)| 7.3);9.41;46;)90 
January 1935__._/13. 9 |11. 8 |12.9 |12.4 |10.9 |10.3 | 6&9 /10.5 
Year, 1934.....<. we Tr a es 1 a 8. "7 8. " a 7? 08 
LITTLE AMERICA—COMBINED DATA, 1929 AND 1934 
Januery...«cs~-i- 11. 35)10. 05)11. 57/10. 79l10. 18} 9. 56) 6. 94) 9. 75 
February-_....-- 15. 57|16. 39/14. 191/15. 99) 7. 15) 7. 71) 9. 72/15. 00 
Maroh..........i18 00/17. 81/16. 91/14. 79) 8. 89,10. 95) 9. 18/18. 88 
po eae 14. 56/16. 11)17. 30)10. 92) 6. 11) 6. 31) 9. OO}_____ 
—... 13. 50)14. 39/13. 69)14. 42) 7. 14) 6. 57) 6. 52) 2. 50 
MGR so .odan~t« 13. 82)13. 39/13. 4612. 43) 7. 92) 7. 23) 5. 83) 4. 78 
ET oni hadihe <= 10. 71) 8. 82/12. 70)18. 84) 6. 75) 8. 29) 6. 46) 9. 38 
August_.......- 10. 53)17. 12|12. 83/10. 86) 7. 57) 6. 78) 6. 33) 7. 35 
September. - -- -- 14. 96/13. 16)14. 55/11. 03) 7. 07) 9. 84! 6. 50) 6. 63 
October_____---_- 12. 50)14. 25/13. 93/12. 78} 8. 07) 9. 11) 7. 65) 7. 90 
November-._--- 13. 73) 9. 00)12. 63/10. 62) 7. 23) 7. 57) 8. 34/11. 31 
December___._--_| 9. 79} 9. 49)11. 25) 9. 28) 7. 12) 6. 92) 5. 46) 8 38 
TL wontthitad-0 12. a 02/13. va 19) 7. 72| & 13) 7. a 9. 45 














Little America and Bolling Advance Base, by month, season, and year 
m. p. h.—Continued 


LITTLE AMERICA, 1929 










































































| | | 
North — East —_ South ‘west | West |"west 
Summer. ___-_-- 9. 81/11. 50\11. 69| 9. 58 8. 50 7. 71| 6. g1| 7.07 
Autumn. __-__-- 9. 26/10. 12\14. 59) 8 18) 6. 29) 7. 22) 8 19).___- 
Winter_.......- 10. 47|11. 89|12. 05/11. 45| 7. 09] 7. 03) 6. 14) 6. 70 
Sh OER 8. 33| 9. 11/11. 35) 9. 23) 7. 20) 7. 67| 6. 85) 8. 38 
Light season. __.| 9. 37|11. 20/12. 52| 9. 62) 8.05) 7. 75) 6.96) 8 16 
Dark season____- 10. 7]11. oma. 39| 9. 62) 6. 66) 7 15) 7. ol 6. 33 
LITTLE AMERICA, 1934 
Summer. --_-_-- 12, 32/10. 47|12. 40}15. 19] 8. 49] 9. 15] 6. 79)10. 26 
Autumn. __----- 18. 72/20. 04]17. 65|14. 94) 8. 20] 8. 69] 8. 44/17. 06 
Winter... _.._-- 15. 77|17. 4914. 66/16. 17| 7. 66] 8. 04) 6. 43) 8 24 
es. ok. 15. 43)14. 21/16. 02/13. 63] 7. 72/11. 11] 7. 61| & 79 
Light season____- 14. 12/13. 8714. 64/14. 92) 8. 59) 9. 96) 8 39)11. 32 
Dark season-_---- 17. 01)17. 80)16. 39)15. 43) 7. 48) 8. 27) 6. 35) 7. 44 
LITTLE AMERICA—COMBINED DATA—1929 AND 1934 
| 
Summer-.__..-- 10. 89/11. 16/11. 94/12. 36} 8. 49) 8. 30, 6.80) 9. 48 
Autumn. ------- 14. 80/16. 25/16. 02/13. 27| 7. 26| 7. 97| 8. 32/17. 06 
Winter___-.-.-- 12. 23/13. 46/13. 13/14. 95) 7. 59| 7.57) 3.97) 7. 56 
Ce ow aaes 13. 47/11. 89)13. 59/11. 55! 7. 43) 9. 02) 7. 29) 8 75 
Light season --- -|11. 98|12. 25/13. 34/12. 46) 8. 28) 7. 99| 7. 67/10. 84 
Dark season__--- 13. 36/14. 08|14. 32/13. 81| 7. 03) 7. 68) 6. 59) 7. 08 
RE 12. eB: ome ne 19 7. 73} 8. 3 7.09) 9. 45 
| 
BOLLING ADVANCE BASE, 1934 
April 1934____-- 14.8 |16.5 [11.4 j11.1/7.1/53/27/20 
ay 1934___.._. 1.4/7.1|7.0/84/84/54/44/40 
June 1934__....- 10.0) 95/91 |112/73/84/5.5| 59 
July 1934_.....- 94/23/32 1113/85/49) 48)| 67 
August 1934____- 66)65|)61/7.2/59/56/46/ 7.6 
September 1934_./10.1 | 6.4 |10.3 | 81 | 6.2 |10.8 | 6.7 |10.6 
Winter, 1934__-_| 8. 02| 7. 37| 7. 40)10. 52) 7. 51| 6.15) 5.02) 6. 86 
Dark season,1934.| 9. 50} 7. 89) 9. 1 9. 98) 7. 34 5. 87 5. a 7. 56 
| 

















| 





TABLE 39.—Percentage frequency and percentage movement for the different wind directions at Little America and Bolling Advance Base, by 
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month, season, and year 
LITTLE AMERICA, 1929 



























































Wind from— 
East | Southeast South Southwest 
Per- | Per- Per- | Per- Per- Per- 
cent cent cent cent cent cent 
move-| fre- | move-| fre- | move- fre- 
ment |quency|; ment | quency; ment quency 
January 1020........... .9 | 5.2 110.9 110. 7 4 {21.2 |10. 4 |10.8 [32.2 .9 116.6 1163)1;3.9) 53 
February 1929_....----- .5)111144/99 9 47.6) 7.5 | 99 118.8 . 6 O1L4ih2i1L8 
i |. a .38};48;)49 2 (53.9) 3.9 | 3.6 1140 .6'/69/83)/28) 40 
aR .381/251,291/31 4 131.8 | 3.7) 5.3 |17.5 . 3 115.5 |20.3) 5&6) 538 
=e .01',441,29) 31 0 |37.1 |} 1.8) 31 |140 . 3 114.2 119.2) 71) 8&6 
SSE! -6 | 6 8 {12.5 |10. 4 9 /51.9);27);31)]79 .3/665 |11L.7 .4/;10 
SOI Goi Oiinenicccseecinc .0/271,/43)146 7 116.5)}67/ 5&4 181 .3 .3 (35.9 | 66 | 7.0 
Sl See .5 12.6 1107) 65 7 '123.0| 81) 48 |26.5 * .2 120.4) 50) & 2 
September 1929_..__-_-_-- ‘eo1rartrineLles 8 |21.7/) 7.3 | 5.3 |25.8 ee . 4 127.5 | 6&4) 7.2 
October 1920........... .71'28)';31),28 9 (38.0) 5.3 | 5.5 /21.7 2 | .9 115.6 | 5.4/9.0 
November 1929_____---_- -1)/51)/3R1) 36 7 147.2} 42) 51 115.0 . 9 .6 11.7) 65) 74 
December 1929_____---- .2110.1/37); 27 7 |31.3 110.2 | 9.0 |17.1 .4 8 1152.5) 53] 72 
January 1930_...___-_-- ‘LHL?! 761 &s 5 |39.5 | 7.6 | 6.9 |10.7 . 5 .6/83] 7.8 |11.2 
- Ay. Eee , “ 4. 33) 6. 53) 5.5 ne 33) 6. 06) 5. rs ik 41/23, 2 . 79|16. 43) 4 77) 6.4 4 
LITTLE AMERICA, 1934 
February 1934____--- AE. .0 |23.5 48.6 131.9 | 7 4 2 .8 19.1 | 6.2 . 6 
BRE Bsn nncnececsn .3/34/,91)] 59 .0 29.7 | 7.8) 74 110.3 Le 2 123.8 | 94 . 6 
ee S| Se See .7|);3.5 |) 9.2) 67 (59.4 /42.8 |10.9 |11.9 |10.9 '24.4 -6/86/13 % | 
pee Beees 5 50 .11,34/,278);53 . 9 1384.2 (22.2 16.5 1141 . 7 Lt Beet oo . 0 ’ 
Pe eons coe .01,251/72154 . 8 (32.5 |17.0 15.6 | 91 . 6 . 8 |26.9 | 2.0 .8 ‘ 
Ge eee. -O; 19); 181/15 .3 11.4 \384.0 (17.2 [11.8 . . 2 28.9 2 . 0 a ms 
Rupes 3066.5 5k sme Bint 427.4 LS ae (21.4) 46 | 5.5 /19. 7 . 8 . 4 (23. 2 % .6/ 1 2. 
September 1934_____---- 915.713.7130 .O 28.2); 2.5 |) 28 113.5 .0 . 4 16.7 1 ee” 3. 
October 1934. .......--- 12.2 11.4); 41/] 3.0 .7 39.9) 8&4) 71 5110 . 5 10.3 111.3 ei 4 }-1. 2. 
November 1934______--- 11.9/81/,29;)3.2 .9 130.3) & 8} 7.8 116.2 4 .9 114.9 .9 4 | 3. 3. 
December 1934______--- .0;';62);58) 59 .3 33.4 | & 9 | 9.0 |22.4 .4 Sas % .8 4/1. ) si 
January T966—-_. << .-.- MvTMeaLiaant ae 9 25. 4/85] 81 /22.8 ~5 | 74) 8&5 .0 1| 4 5. 
3 aes | . 76) 5. 33) 5. 81) 4 38 oo x ¥ we tu 96/13. 89/20. 4 . 99/17. 1 . 97 83) 1. 1. 









































LITTLE AMERICA, COMBINED DATA, 1929 AND 1934 
































FD ph AEE 0. 9. 23) 9. 64/31. r7\2e 82! 8. 79 8. salar. 87122. 54 10. 
NS PRR ER BDF 0. 8. 46) 6. 16/42. 91/38. 43/24. 51/18. 28/14. 09/23. 51 8. 
IIR can tulatcasineabieaceacutl 1. 7. 06) 5. 44/51. 37/41. 67) 5. 93) 5. 50/12. 07 16. 
PA ett alt A Ne it Bice 2 2. 6. 89) 4. 86/57. 09\37. 29) 8. 27) 8. 61/13. 35 14. 

BEE RB 3. 5. 75| 4. 17146. 89135. 69/13. 58) 9. 81/14. 04 17. ; 
CR EI Et PAS 4. 9. 61) 7. 92/51. 49/42. 22/10. 48) 9.31) 8. 57 19. > 
pa IS CE AE AA = 2. 83) 3. 02/18. 80/13. 98/22. 53/11. 29/14. 47 132. 1. 
PEE, Scsicancutcowuee 2. 7. 68) 3. 97/32. 21/22. 18) 6. 36) 5. 17/23. 51 21. 3 
a, 3 2. 86) 2. 15:36. 69,24. 93) 4. 49) 4 03/18. 62 22. 08 a 
i hos cao meine , 3. 67) 2. 89/48. 41/38. 98 7. 20) 6. 32/15. 33/21 13. 44 1. 
pS SS eee 6. 3. 00) 3. 40/48. 04 38. 82) 6. 72) 6. 46 15. 68:22 13. 26 2. 
OO eee 8. 4. 73) 4. 37/41. 50/32. 33) 9. 61) 9. 07/19. 78/24. 9. 71/12. 30 1. 
es ooh ces cdc din ice | 4. 6. . 4. 99/42. — ss ht " 8. os — 12. — 7 5 1. 

LITTLE AMERICA, 1929 
|. EET EE SS ae Pe 9 6. 6. 8. . 11/34 71] 8 88) 9. 15/19. 69 10. 4. 6. 
BOS Se ceisce cast 2. 2. 3. . 13/40. 94) 3. 22) 3. 97/14 53 15. 4. 5. 
a Le a Ben dE 4. 3. 7. . 77|30. 25) 5. 68) 4. 44/17. 20 22. 3. 5. 
ET eg cy eee 3. 3. 2. . 83/35. 67) 5. 55) 5. 31/20. 66 18. 6. 7. 
Light season............ 4. 5. 6. . 12/39. 74] 6. 88) 7. 24/18. 31 11. 4. 6. 
Dark season__.....----- 3. ; 4. . 03/30. 26) 4. 95) 4. 49/18. 03 22. 5. 6. 









































LITTLE AMERIOA, 1934 





0 Ser 10. 
Light season_._--------- 
Dare Se6tek..........-.. 





. 02)28. 11/18. 91/13. 55/18. 71 
. 24/35. 51/13. 18)11. 96)11. 64 
. 15/21. 65/19. 56)12. 73)13. 10 
. 75/32. 92} 6. 68) 5. 91/13. 39 
. 72|30. 95/12. 74/10. 26/14. 92 
. 00/28. 32/15. 44/11. 61/12. 87 


Neo 
OO DI OWEN 


eso 



































11. 
16. 
26. 
14. 
14. 
20. 06 








“ION NNW OTe & 


— OO I ee 
© 




















onl 





We Crem -T-3bo ww O 


to 









































- POP, eps 
$9 99 r= . 


























83 


TABLE 39.—Percentage frequency and percentage movement for the js pram wind directions ai Little America and Bolling Advance Base, by 
month, season, and year—Continued 


LITTLE AMERICA—COMBINED DATA, 1929 AND 1934 






















































































Wind from— 
Calm 
North Northeast East Southeast South Southwest West Northwest 

Per- | Per- Per- Per- Per- | Per- Per- | Per- Per- | Per- Per- Per- Per- Per- Per- | Per- Per- Per- 

cent cent cent cent cent cent cent cent cent cent cent cent cent cent cent cent cent cent 

move-| fre- | move-| fre- | move-| fre- | move-| fre- | move-| fre- | move-; fre- | move-| fre- | move-| fre- | move-| fre- 

ment |quency; ment |quency| ment |quency| ment |quency| ment | quency; ment |quency| ment |quency| ment |quency|} ment | quency 
ene a ae eee 7. 82) 7. 37| 7. 83) 7. 20/37. 28) 2. 08)13. 12/10. 90/19. 28/23. 32) 8. 67/10. 74) 4. 33) 6. 53) 1.18) 1. 28/____- 0. 59 
DOIN. ak. Able Sin oe 3. 64) 2. 91) 6. 62) 4. 82/51. 72/38. 21) 8. 94) 7. 98)13. 06/21. 30)10. 78)16. 03) 4. 43) 6.30) .59) . 41/____. 2. 04 
Mc cbick Ste dscicweede 3. 66) 2. 92) 6. 81) 4. 94/34. 95/25. 95/13. 15) 8. 58) 15. 41)19. 81/19. 06/24. 57) 6. 63)10. 19) . 79) 1. 02)____- 2. 02 
EE ee See 7. 50} 5. 82) 3. 20) 2. 82/44. 63|34. 29| 6. 20) 5. 61/16. 47|23. 15/14. 02|16. 23) 6. 52| 9. 34) 1. 46] 1. 74/____- 1, 01 
Light season..........-. 6. 90) 6. 32) 6. 28) 5. 62/43. 53/35. 80) 9. 76] 8. 59.16. 65/22. 05) 9. 06)12. 44) 5. 12) 7. 31) 1. 36) 1. 38)____- .49 © 
perk seeeonc. 6... .... 3% 4. 24) 3.22) 6. Ol] 4. 34/41. 30/29. 29:10. 95) 8. — 08)21. 7 10/21. 30) 5. 73) 8. 83) oD. AE, Souk 2. 35 

BOLLING ADVANCE BASE, 1934 
| } | | | | | 
MR cniastnosceceheked 29/19/73) 42 30. 1 |25.1 |30. 9 [26.3 |26. 8 36.1] 1.5 2.6/03/1.3)02)09|_.--- 1.6 
May Ed eS eS 7.9\5.0/97/98 13.6 13.8 [37.3 (31.7 (16.4 |14.0 83 /11.0/26/42/43/ 7.7 |----- 28 
| | ER ae ae eee 2.5 | 2.2 10.0 | 93 |10.3 |10.0 43.8 /34.6 |11. 4 |13. 8 12.3 '113.1)34)]56/)63)] 9 4 |. -- i 21 
ene TE ae 69; 5.8 .4/)1.6 .611.3 40.8 28.9 (21.8 |20.4 10.7 |17.5 | 2.4/3.9 |16.5 |19.6 j____- | 1.0 
Res oe bss cc cok 88 | 86 /13.5 |13.4 | & 2 ee ereer ele ticsiee 12.3) 3.4) 47 |19.2 |16.3 |____- .5 
ee 12.8 |10.3 | 7.9 |10.0 |12.0 | 9.5 11.7 {11.7 ale 9.4 12.4 / & 0 112.0 | 9.0 |10.9 |29. 1 |22.3 |___-_- | .8 
io eet c 5. 76/5. 63 | 7. 67) 8 15| 6. 32) 6. 69/36. 74 427. 39/15. 76/16. 44/11. 29/14. 38) 3. 05) 4. 76/13. 43/15. 35|____- | 1.19 
Sale CL chk oe cconn 6. 72) 5. 69) 7. 95) 8. — ae = 57 * 41 ! 6. 90/18. i 8. 42/11. 54) 3. 45) 5. sai a 1512 90) ae | 1. 48 
| j | 


























TaBLE 40.—Resultant values of the direction and velocity of the surface wind at Little America and Bolling Advance Base, by month, season, 
and year 


LITTLE AMERICA—1929 























N-8, com- | E-W, com- | wean direction | Resultant direc- |Mean velocity) Resultant Stability 
Period Pam R ama from— tion from— (m. p. bh.) s Raw (pereent) 
STS Tron ddcng np ewamiennemete nee —3. 67 —1.69 | 8. 28° E. S. 24. 7° E. 9. 54 4.04 42 
he Sa IER, gai en we Sb So eae —1. 42 —7. 64 | 8. 65° E. 8. 79. 5° E. 11, 14 11. 14 70 
SS ee ee Oe ee — 2. 32 —8.31 | S. 60° E. S. 74. 4° E. 12. 86 8. 62 67 
BE Td a doce sd hone eek en an eana — 2. 25 —3. 40 | S. 25° E. S. 56. 5° E. 8. 40 4. 08 49 
IE I cco ae iil ws sn bcp cea aetna —1. 59 —3. 60 | S. 33° E. S. 66. 2° E. 8. 77 3. 94 45 
SU cio idincasatat aban. ie eae . 24 —6. 79 | S. 82° E. N. 88. 0° E. 10. 08 6. 80 67 
PRe Tees fone on Joh cdbawaensnbeawkss —3. 41 .19 | S. 12° W. S. 3. 2° W. 7. 90 3. 41 | 43 
URGE Tits one di biccccncckcihs cbbiicebe — 2. 69 —2.79 | 8. 11° E. 8. 46. 1° E. 8. 89 3. 88 | 44 
ESS EEE RT CE | —3. 85 —.67 | 8. 1° W. 8. 9. 8° E 8. 23 3. 91 | 47 
DOUG TN ohn coe Seka naan eee —2. 74 —3. 90 | S. 33° E. S. 55. 0° E. 9. 07 4. 79 53 
I a ae lial | —1 49 —4,48 | 8. 59° E. S. 71. 6° E. 9. 19 4. 72 | 51 
ai rsirtincin-wainciesntintbeddintemananieal | —1.37 —3. 25 | 8. 39° E. 8. 67. 2° E. 8. 65 3. 53 | 41 
eR SS SQN Ge a ae | —. 50 —4. 65 | S. 86° E. 8. 83. 8° E. | 9. 74 4. 68 | 48 
LITTLE AMERICA—1929 AND 1934, COMBINED DATA 
ELT: IIE TIER AE ae Qe —1. 69 —3. 24 | 8. 55° E 8. 62. 6° E. 10. 34 3. 66 36 
POUT. oakincke« ndutibethcndniwakotdadneed —3. 34 —7.01 | 8. 51° E S. 64. 5° E. 11. 84 7. 76 66 
ae Tree a¥y ) OR: ) Gee. aes 'S ) BE —2. 29 —5.99 | 8. 45° E 8. 69. 0° E. 13. 60 6. 40 47 
OS SEE, GAIA? CFSE LET ELLIS DS —1. 85 —6. 70 | S. 43° E 8. 74. 5° E. 11. 37 6. 94 61 
Since scailceeatuin aiachankids ties atioertn, ameadaamaaet aaa — 2. 32 —5.12 | 8. 40° E S. 65. 6° E. 10. 42 5. 62 54 
OE EEE DEE IONE SOL BREE TL —1. 36 —6.10 | S. 60° E S. 77. 4° E. 11. 04 6. 29 57 
MN nicncmesdthorudte seco tidak anette —4, 27 —. 62 | 8. 16° W S. 8. 3° E. 9. 43 4. 31 51 
DOIN. o nidbin ciniittidndtabecesebadl Mebeetied —2. 82 —1.75 | 8. 3° W. 8. 31. 9° E. 8. 84 3. 32 38 
IES, tiie ncn dottindtccackedadbtdbedee — 2. 83 —1.70 | 8. 1° W. 8. 30. 9° E. 9. 86 3. 30 33 
UN 51a, dndinmiictel cncsmedbelsh anomie —1. 95 —4.85 | 8. 47° E 8. 68. 1° E. 11. 22 5. 23 45 
a —1. 51 —4.16 | 8. 48° E 8. 70. 0° E. 10. 21 4. 43 43 
i ee ne —1. 78 —3.48 | 8. 42° E 8. 62. 8° E. 8. 76 3. 89 44 
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TaBLE 40.—Resultant values of the direction and velocity of the surface wind at Little America and Bolling Advance Base, by month, season, 
and year—Continued 




































































































































































LITTLE AMERICA—1934 
| | | | 
| N-S, com- | E-W,com- | ygean direction | Resultant direc- |M locity; Resultant |  stapitit 
Period gementy | omens [tom | tion from— | (mph) | fears | (percent) 
IGS... 5 sts bie ote etbaewe tiled —6. 51 —5. 95 | 8. 25° E. S. 42. 4° E. 12. 98 8. 82 68 
Ee ee ee eee — 2. 26 —3. 66 | 8S. 13° E. S. 58. 3° E. 14. 28 4. 30 30 
etd a nt tilind | nate eimai oc eae —1, 44 —9.99 | S. 58° E. S. 81. 8° E. 14. 34 10. 09 70 
May 1934__.---- ERIE acne WEES: A Rete! Vanes —3. 05 —6. 64 | S. 44° E. S. 65. 3° E. 12. 07 7. 30 60 
Pn ed gd tte cddhkineb aed asuukokell —2. 95 —5. 41 | 8S. 34° E. S. 61. 4° E. 11. 99 6. 16 51 
July 1934___.-- le til Sess Bees oe ee —5. 12 —1. 44 | 8. 19° W. S. 15. 7° E. 10. 98 5. 31 48 
NS BE i ovina ne nviivdl cw uelesess'~s ‘ —2. 76 —. 66 | 8. 17° W. S. 12. 2° E. 8. 79 2. 86 32 
September 1934___--__- Dede etnavebhse.. ‘ —1. 81 —2. 73 | 8. 1° W. 8. 56. 3° E. 11. 55 3. 28 28 
October 1934-__--_-_- bie Ele NL COR oe bwek duce —1. 06 —5.55 | S. 65° E. S. 79. 2° E. 13. 36 5. 64 42 
November 1934_-- -- - oP eee ee —1. 53 —3. 84 | S. 33° E. S. 68. 3° E. 11. 22 4.13 37 
December 1934--- - sOD Maes ras Ore —2.19 —3. 67 | S. 45° E. S. 59. 2° E. 8. 88 4. 27 48 
I cherries. sis anoeigh Geral niles ea rm —. 89 | —3. 39 | S. 62° E. S. 75. 8° E. 11. 75 3. 51 30 
= ai LITTLE AMERICA—1929 
hated ccnetcn aun wedepebnbislus | —1. 75 | —4.23 | 8. 54° E. 8. 67. 6° E 9. 7 4. 58 47 
pen eee... s.. : JU das Pek ae re eset —1. 96 —4.91 | §. 41° E. S. 68. 2° E 10. 00 5. 28 53 
Winter 1000....22-.. 2.2 2...-22-0........5...]! =k] —2B1B8SPE | 8 62a k 8. 94 | 3. 68 41 
Ss ei db ce dei dad ve tduactatsvanouel —2. 55 | —3. 17 | S. 29° E. S. 51. 3° E 8. 83 | 4. 07 46 
: | 
LITTLE AMERICA—1934 
7 eee eee ee l ] l 
Summer 1934___-_ - ee ee aye oe —2.61} —405 | S. 43° E. | S. 57. 3° E. 10. 89 | 4, 82 44 
SO a ae ee * si ie Seda St —2. 26 —6. 73 | 8S. 44° E. |S 72,07... 13. 56 | 7. 10 52 
RE SR Se Re — —3. 62 —2.45 | S. 2° W. S. 34. 1° E. 10. 57 | 4. 37 41 
I ites he ce Sore ee —1. 46 —4.06 | S. 37° E. S. 70. 1° E. 12. 06 | 4. 32 36 
pices ¥ LITTLE AMERICA—1929 AND 1934, COMBINED DATA 
l l 
Summer... _--- Cae are eae Se gerianats .-| -—209} -416/8.50°E. |S. 63.4° E. 10. 19 | 4. 66 46 
BE a pe ee Ee Sete e Toa eee —2. 16 — 5. 92 S. 48° E. S. 70. 0° E. 11. 79 6. 31 53 
ae eee Cee Mee ee ae ee — 2. 80 —2.77 | 8. 11° E. | §. 44. 6° E. 9. 76 3. 94 40 
Ee ee ey ee es eee eae —1. 92 —3. 62 | S. 32° E. S. 61. 0° E. 10. 45 4.10 39 
oe LITTLE AMERICA, 1929 
a |e Ac ae . 
IL, .... .sciilaSensnceoaencaabeabe —1. 94 —4.81 | S. 53° E. | S. 68.0° E. 10. 01 5. 18 52 
See INDI IIS. os ind wiketenicmwhednuees ocd tanto —2. 19 —2. 91 | S. 22° E. | S. 53.0° E. 8. 71 3. 64 42 
ie LITTLE AMERICA, 1934 
ee MUI an oe ot 8 iced ewan —2. 84 —3. 86 | S. 41° E. S. 53.6° E. 12. 01 4. 79 40 
ee SS | ee ee eee eee — 2. 87 —4. 44 | §. 20° E. 8. 57.1° E. 11. 60 5. 29 46 
LITTLE AMERICA, 1929 AND 1934, COMBINED DATA eps 
Dae eG Od BE ee cmobinn beebieeta | —2. 34 —4,39 | S. 48° E. S. 61.9° E. 10. 90 4. 97 46 
PN. di cnncduddcbbacentiatetvbbotwe | — 2. 56 —3. 67 | S. 21° E. S. 55.4° E. 10. 16 | 4. 48 44 
LITTLE AMERICA 
ND ee es cdo ne cate ad ene einen Dak Cee —2. 06 —3. 93 | S. 38° E. | S. 62.4° E. 9, 41 | 4. 43 47 
ge , SO Ge, a de Cal are BP —2. 86 —4.16 | S. 30° E. | S. 55.5° E. 11. 80 5. 02 43 
Year 1929 and 1934, combined data______.___-_- | —2. 42 | —4.04/58.35°E. | 8. 58.9° E. 10. 54 | 4.71 45 
BOLLING ADVANCE BASE, 1934 
I ie ee kt, eee aamnanen —3. 94 —5.27|8.40° EF. | 8. 53.3° E. 9. 49 6. 58 69 
May 1934._...-_-_.------.-.- Or OTS —222| -253/8.44°E. | §.488°E. 7.17 3. 37 47 
AE a eS « —3. 30 —2.81 | S8.31° FE. | S. 40.5° E. 8. 88 4. 34 49 
tha 5 a snes crisigs bsg Aieminiacallincna ae aaaiee —3.14 —. 65 | 8. 13° W. S. 11.7° E. 8. 03 3. 20 40 
EE I Re Cee nee. —. 36 —. 58 | S. 39° E. S. 58.7° E. 6. 61 . 68 10 
TP ER PD Te ALE RAITT, +1. 27 +.76 | N. 70° W. N. 30.8° W. 8. 13 1. 48 18 
GE RRS SaaS? eae we rea ane eS ae —2. 29 —1.35 | S. 14° E. S. 30.6° E. 7. 84 2. 66 34 
I I iaien iniicinien teidsesdalg-chinepeiaote atessblaedboendl —1, 95 —1. 83 | S. 28° E. S. 43.2° E. 8. 04 2. 68 33 
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TABLE 41.—Mean mazimum velocity and percentage frequency with the different directions at Little America, by seasons 







































































Direction North Northeast East Southeast South Southwest West | Northwest 
hes | lenses 
SUMMER 1929 
| 
Mean maximum velocity, m. p. h__------ 14. 31 18. 82 17. 26 19. 42 15. 50 15. 38 TED Papeete 
Percent frequency -...........--------- 10. 08 8. 53 38. 75 9. 30 20. 16 10. 08 3. 10 xk 
AUTUMN 1929 
Mean maximum velocity, m. p. h_---.---- 15. 75 30. 00 23. 26 17. 36 16. 86 14. 65 fe | a Ae 
Percens Gequenty....0....,d2...i.d..- 4. 40 1. 10 47. 25 12. 09 7. 69 18. 68 Bie sulk... oe 
WINTER 1929 
Mean maximum velocity, m. p. h.------- 22. 50 28. 67 21. 51 26. 20 12. 93 | 13. 91 12. 33 13. 00 
a EE Sees ore aeee 4. 35 6. 52 38. 05 5. 43 16. 30 | 25. 00 3. 26 1. 09 
SPRING 1929 
Mean maximum velocity, m. p. h_------- 24. 00 13. 00 17. 42 16. 00 14, 65 15. 33 13. 00 15. 00 
PUROUIG THON oct ransencnadenaren 2. 20 1. 10 52. 75 1.10 25. 27 9. 89 5. 49 2. 20 
YEAR 1929 
Mean maximum velocity, m. p. h_--..---- 16. 83 22. 21 19. 61 19. 69 14. 82 14. 63 13. 90 | 14. 33 
DUR GUND a in ccs enseneonvengcoe= 5. 71 4.71 43. 68 7. 20 17. 62 15. 38 4. 96 . 74 
SUMMER SEASON 1934 | 
Mean maximum velocity, m. p. h_.-_---- 21. 00 14. 80 18. 78 25. 36 15. 18 | 20. 71 16. 67 19. 00 
Peres TOI sss one caresses 6. 33 6. 33 | 34. 17 17. 72 21. 51 | 8. 87 3. 80 1. 27 
| | | 
AUTUMN 1934 | 
| 
Mean maximum velocity, m. p. h_.------ 25. 50 32. 00 27. 47 28. 00 20. 00 18. 89 15. 33 | 26. 00 
Pesens TORI ccccccwsceccoscowsnse 2.17 6. 52 57. 61 | 11. 96 7. 61 9. 78 3. 26 | 1. 09 
WINTER 1934 | 
Mean maximum velocity, m. p. h....---- ({ ea 22. 59 29. 32 22. 71 16. 69 S| 
|... RS eee O Uiiesaacnaes 29. 35 20. 65 7. 61 31. 52 6. 52 |.-_. a 
SPRING 1934 
| 
Mean maximum velocity, m. p. h-------- 24. 00 24. 00 25. 42 | 49. 00 18. 00 19. 67 14. 00 | 17. 33 
Pune RN 6 nnctcececenunseswecs 9. 89 2. 20 43. 96 | 1. 10 16. 48 16. 48 6. 59 | 3. 30 
| | | | | 
YEAR 1934 | 
Mean maximum velocity, m. p. h....----} 23. 40 24. 15 | 24. 42 | 28. 20 | 17. 98 18. 23 | 15. 44 | 19. 40 
Percent TORN a odd onc cnsigusocesness 5. 65 | 3. 67 | 41. 54 | 12. 71 | 12. 99 | 16. 95 5. 08 | 1. 41 
| 
COMBINED DATA, 1929 AND 1934 
7 
SUMMER | 
Mean maximum velocity, m. p. h-------- 16. 17 17. 56 17. 79 | 22. 62 15. 37 17. 25 13. 57 19. 00 
Percent frequency. .....--------------- 8. 65 7. 69 | 37. 02 | 12. 50 20. 67 9. 62 3. 37 | . 48 
AUTUMN | 
| 
Mean maximum velocity, m. p. h_------- 19. 00 31. 71 25. 58 22. 68 18. 43 16. 12 16. 09 | 26. 00 
Percent... frequency - ----- eee 3. 28 3. 83 52. 45 12. 02 7. 65 14, 21 6. 01 | . 55 
WINTER 
Mean maximum velocity, m. p. h-------- 23. 55 28. 67 | 21. $8 28. 67 16.05 | 15. 46 | 15. 00 | 13. 00 
ERRATA LATTA 4. 35 3. 26 33. 70 13. 04 11. 96 28. 26 | 4. 89 | . 54 
SPRING | 
Mean maximum velocity, m. p. h_.------ 24. 00 20. 33 21. 06 32. 50 15. 89 18.04 | 13.55 | 16. 40 
PN Ce cuinuusnandeeaminen 6. 04 1. 65 | 48. 35 1. 10 20. 88 | 13. 19 | 6. 04 | 2. 75 
. | | 
YEAR | | | 
Mean maximum velocity, m. p. h_------- 19. 88 23. 00 | 21. 80 | 24. 86 | 16. 06 | 16. 40 | 14. 63 | 17. 50 
Percent frequency - ......-.------------ 5. 68 | 4.23 | 42.66 | 978! 15.46{ 16.11 | 5. 02 1. 06 
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TasLe 41A.—Number of days in each month with light and strong winds at Little America and Bolling Advance Base 


LITTLE AMERICA 













































































Year | January —_ March | April | May | June | July | August a a October as — January 
Number of days with— 
Maximum velocity for day = 
_, US ie eee 1929 2 4 8 1 1 4 4 3 2 0 0 0 19 
Maximum velocity for day= 
EE Se ee eae | ee ee 15 11 8 8 5 4 7 5 4 1 29 
Mean daily wind velocity= 
5 | eS, eee) eee 1929 0 1 4 0 1 1 1 3 0 0 0 0 19 
Mean daily wind velocity= 
RS) RRR EE naeee? | a eee 6 7 1 2 2 2 3 5 2 0 2] 
Mean daily wind velocity = 
| See re eee 1929 1 1 2 5 4 5 12 9 8 4 0 4 1Q 
Mean daily wind velocity = 
J SG RE ae  g Ree eS 1 2 2 2 4 6 2 2 0 3 2] 
a BOLLING ADVANCE BASE 
a 
| Year | April May June July August September 
Number of days with— | 
Maximum velocity for day =30 m. p. h___.-.---- | 1934 | 2 2 1 0 1 0 
Mean daily wind velocity=>20.0 m. p. h....---.- _| 1934 | 2 1 0 0 0 0 
Mean daily wind velocity<=5.0 m. p. h_.-.-_-_- | 1934 | 5 16 4 12 9 5 
1 January 1930. January 1935. 


TABLE 42.—Percentage frequencies of cases with wind velocities between stated limits at Little America and Bolling Advance Base, by seasons 


LITTLE AMERICA, 1979 
[Stated limits, m. p. h.] 










































































Season | 6-2 | 3-4 | 5-9 10-14 15-19 | 20-24 25-29 | 30-34 | 35-30 | 40-44 | 45-49 | 50-54 | 55-59 | = 60 
SAAT by 3.44/ 11.41] 41.08] 24.65] 15.75 | 3.15 0. 39 | 9 BADE Siete Dao sacks MEE | — 
ile ase A 9.15 | 1268| 3455] 19.97] 15.04/5.39| 240] .36/ 041 | 0.05 |-_-__- REE A ait. 
I coewcccnanncionted 11200} 19.02] 32.97] 15.81] 11.96 | 5.25] 1.81] .68| .41 | .09 |--___- Sis SRE aE: 
he RN ee | 5.72) 1534] 41.13] 23.67] 11.81 | 1.92] .27] .09| .05|._.___|_-__- acetone. Seles 28 sie 
SM RNR RTE ce | 7.20} 1431 | 37.76) 21.36] 13.84 3.86) 1.14) .30) .20) .03 |. ipheer Stee Rape 

{ { | | 
LITTLE AMERICA, 1934 

a ae |3.90| 12.87| 31.23| 23.47 | ee OES eT Gee Seen Dome Orme ae = 
A ER Me 2.81} 874) 30.02/ 15.58} 19.02 |1205 | 7.43 / 3.17] .91 | 0.27 |-____- ON tener Yren 
RN kenge vis 5.84| 15.94] 33.48] 1947] 13.90/ 639/226/131/ .54] .41/ 041/005 |---| 
Secing-.....-.-.-....-.) ROO) 9640) SR) SRO) 3 TOSS LM! 6) £6 IW... ee 
Sete, 4.12! 12.23] 31.31 | 19.55| 17.41 | 8 69 3. 99 | 1.66} .61| .32] .10) .o1 |---| 

LITTLE AMERICA, COMBINED DATA, 1929 AND 1934 “- 
ied dog | —_— 
en : 3.61] 11.96] 37.35 | 2421] 17.16 | 4.49 | 1.06 | 0.16 |._-___|._.___|..--__|.-__-- ie Aaa 
TE IEE TE 5.98} 10.71 | 32.28] 17.78] 17.03 | 872 | 4.91 | 1.77 | 066/016 |--__-|-___- Oe 
ERS: 8.92| 17.48] 3322] 17.64] 1293] 5.82/204/1.00| .48| .25| .20/002)--___- me. 
| a SRRRERIMARR se 4.81| 1339 35.81] 21.96| 14.67| 563/206] .92| .48| .27|...___|_--_-.|--__-- = 
a aca ie 6.76 | 13.34) 34.76 | 20.51) 15.51) 611/247) .93| .39/ .16/ .05/ 01 | _. | <i 

BOLLING ADVANCE BASE, 1934 

ER Se peaee 8.29] 19.93] 41.59} 1892] 9.34] 1.15 0.69 | | EH Bees A. | ee | _ 









































6. CLOUDS 


The results of the cloud observations are given in tables 
43 to 52. In table 47 is given the total number of obser- 
vations of the different cloud types made three times daily 
as a part of the regular daily surface observations. Per- 
centage frequencies based on these numbers are given in 
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different cloud forms, based on the regular daily cloud 
observations mentioned in connection with table 47, is 
given in table 49. 

In table 50 are given the altitudes of the different cloud 
forms as determined from individual pilot-balloon ascents; 
mean values are entered in table 51. Since, in the Antare- 
tic, the mean direction of cloud motion has frequently 




























































































0 table 48. The number of fogs includes light as well as been used to represent the average wind direction at upper 
dense fog. Stratus is by far the most frequent cloud levels, table 52 has been constructed to show how the 
0 form, except in summer when the StCu form occurs with mean direction of cloud motion as computed from the eye 
0 about the same frequency. Cumulus occurs occasion- observations differs from the mean and resultant direc- 
ally in the summer when there is strong convection over tions computed from the pilot-balloon ascents, that is, 
1 the open water to the north. The mean direction of the from the average wind direction at these levels. 
0 TABLE 43.— Mean cloudiness by months and seasons at Little America 
1 ~~ ] 
Febru- Septem- Novem-| Decem- Febru- 
J March | A M J July | A 0 
- “1920 ory, | 1920 i | 1903 | ‘tom | 1900 | 1000" _ Fad ee ahd 7 oe 
: ee eae 7.4 7.5 8. 2 5.7 6. 0 6. 4 3. 5 5.7 4.4 6.4 5.4 6.4 (oe eel e 5. 95 
— | 
March o- May June July | August | Septem-| October | Nevem-| Decem- | January Mean 
0 1934 1 1934 1934 1934 1934 | ber 1934 1934 ber 1934 | ber 1934 1935 1934 
0 vieaioni 
. » ag el gah S"s Giemed | kee 68/77) &5/ 57) 42) 47| 87| 21/ 63| 59) 27)... 5. 95 
_ Combined data__.....-..-- 7.3 6. 7 7.5 6. 4 5. 8 6.1 3. 9 5.3 48 6. 6 5.7 6. 2 | ee noe 5. 95 
ns Year Summer | Fall Winter | Spring Light season | Dark season 
WG ite ks dnote ants aa biennale atid as | 6.4 5. 2 5. 4 6. 7 5.3 
RE REE TIE IE OE EEE RR Se MET a 6.8 6. 6 49 6. 4 6.8 5. 4 
— Seana eS 6.8 6.5 5. 1 | §. 7 6.7 5.3 
a ! Mean for first 8 days and 21 hours of February 1930. 
a TABLE 44.— Mean cloudiness with different wind directions at Little America 
Wind direction from— 
— North Northeast East Southeast South Southwest West Northwest 
as Season: 
SS RRP Rrtigeie eae 9. 4 9. 6 7. 6 6. 6 5.8 4.6 5. 2 6. 2 
oo eerste 7. 4 7.8 8.3 5.7 5. 2 3.9 < 5 reer 
WER to oc enews 7.0 6. 6 8.8 6. 2 4.2 2.9 4.3 6. 1 
Sidon din + anna noes 8.9 7.4 6.7 5.7 4.2 4.5 3. 8 8.0 
Four 100Oiv.4. 40.12... ct Ad. 8.5 8.0 7.8 6. 2 4.8 3. 8 4.7 6.5 
Suman Bees os 6 scape ceca  ¢ 8. 6 7.5 7.2 4.5 5. 0 7.7 9.0 
ans “aa aes ee ie . 2 7.9 7. 5 | 6. 6 6.8 4.4 4.5 9. 1 
ee ee eS 7.5 8 1 7.0 7.9 44 2.7 | 2.2 6.5 
i. Pi chi hae he pees ata 9.0 9. 1 7.9 7.3 4.3 5. 4 | 3. 6 7. 6 
4 pS Ae Geek ae a 9.1 83 7.4 7.4 49 3.7 3.3 7.9 
Combined data, 1929 and 1934: 
hittin bhnuhide dil apameiin ange 9.5 9. 4 7. 6 6.8 5.4 4.7 5. 6 & 1 
pnd A Ea PTE Rt iy SEE 8 2 7.8 8 0 6.3 5.8 4.1 5.3 9. 1 
LRG EREapRot Rarer ieee gets Pate 7.2 7.0 8&1 7.5 4.3 2.8 2.9 6. 3 
ep eeibuta dpe Stanharceinpeiaters 8.9 8.0 7.1 6.4 42 4.8 3.7 7. 6 
- SR ac ctiehe Stvatastudiieie stil 8.7 8&1 7.7 6. 9 4.9 3.8 4.1 7.5 
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TABLE 45.—Number of days in each month with mean daily cloudiness within stated limits at Little America 








| 















































} Month 
Mean Daily Cloudiness Year | | 
January oo af |  saaoct | April | May June July August —. October yw cE January 
} 
>8.0__ . f 2 cath 1929 16 16 19 6 12 ll 3 7 5 11 9 13 117 
>8.0_- $903 iw ess Mee Puieiewit.e. 14 21 13 10 7 5 10 16 15 16 222 
ce ae ee Scathrwsctiabenteas 1929 4 3 1 6 6 4 13 5 9 2 7 4 14 
<2,0_. Pe ee ieee i...-< 3 4 8 6 13 9 6 4 6 10 24 
<2.0 but >8.0- as ie 1929 11 8 10 15 12 15 15 17 15 18 13 12 110 
1934 pas) | tar 918 14 5 10 12 11 17 14 9 9 5 2 5 
QOS. klik os. es eee dis 1929 0 + 3 2 3 0 0 2 1 5 2 2 12 
ee Se ry ae yee «© aa 5 | 6 9 2 2 2 4 10 6 9 213 
,_ ft © ) Sas. | 1 1 0) ] 1 1 3 2 1 0 4 1 1] 
Few or =0.1-. SRE ty 3 er 1 2 5 3 4 6 4 2 3 5 23 
ae. ...-.-) 1080 | 16 17 20 9 13 11 3 9 6 11 9 14] 117 
-60.. - La i. <7 ee oe 14 21 13 12 7 5 10 17 15 16 299 
OT, 6 ements HOG OSes 1929 | 5 3 ay 7 7 6 16 6 12 2 8 5 15 
Se LS Ie ee a 5 See een 3 4 | 12 6 14 ll 8 5 7 12 24 
3.0 but Ss. RE Beet Fe 1929 10 | 8 10 14 11 13 12 16 12 18 13 12 1g 
1934 |____- ae 14 ‘Ts 12/ 10 15 12 9 = 25 











} For 1930. 
?For 1935. 


TABLE 46.— Percentage frequency of cases with mean cloudiness within stated limits at Little America by months, combined data, 1929 and 1934 








| | 






























































ane 1930 | Febru: ary; March | April May June | July | August ‘September| October |November December 
1935’ | 1929, 1990 | 1929, 1934 | 1929, 1934 | 1929, 1934 | 1929, 1934 | 1929, 1as4 | 1929, 1934 | 1929, 1934 | 1929, 1934 | 1929, 1934 | 1929, 1934 
. ae. a | ae: i i te a | | —- bee 
| 
Mean cloudi- a ee 82); 29 2.3 | 6. 4 | eo. ae | 17. 6 | 99); 118 | 41; 8&8 | 9. 9 
ness. | | 

Do_____.-| =3. 0 but = 7.0 | a4 | 39! 7.9] 69) ib 9.9 | 9.4 127/ 94! 103] 79] 64 
ae | =7.0but =10.0/ 168] 65/1 115/ 95) 791 761 35] 52] 57] 92] 791 8&7 

TaBLe 47.—Number of observations of the different cloud forms at Little America by seasons and year, combined data, 1929 and 1934 

Cloud form 
For | St Nb. | Cu. | St. Cu. | A.Cu. | A. St. | ci.cu. | Ci.st. | Ci. 
a. a oe | ap Sagar % tar ioe ~~ d <a eer® ae =F a oa “_ 
ERT One hie ny 40 1s | 2 | ieee ae ee | a7 48 
ee ees 413 186 18 | 12 195 | 103 99 | 12 | 45 72 
a ee 34 144 | 2 0 | 56 | 23 64 1 | 38 | 44 
| a RRS RRR mat 22 | 93 | 0 | 0 | 24 | 3 43 | 0) 4 | 4 
Veer: <2. -2.0c425-coseesccs-t et sor | ot eel asa loge | ors | ta | - 1004 —- 008 
TABLE 48.—-Percentage frequency of the different cloud forms at Little America by seasons and year, combined data, 1929 and 1934 
Cloud form 

j sgh ‘eee ery Oe eR mes er = Viuul wut ean 

Fog | St. Nb. | Cu Is St.Cu. | A. Cu. A.8t. | Ci. Cu. | Ci. St | Ci 
nenen CE? SS OS Oe ee EE: ER MRS el ce ed 
Summer__..-._.--- OE ES Ee, 42 0.3] 26.0 |} 20; LO} 2@8| 126] 13.9 1.0 6.5 | 9.9 
Autumn... :.. 4. ro hae Fe epee -6{ 45.9} . 2 -O} 10.0} 5. 7 14.5 3 11.3 | 11.1 
Wwitee?...o.i «~~ ew #~< oli Gi 48.1 | * 7.2 | 1.2 18.8 .0 12. 9 | 11.8 
ES, She SRI I. 0 | Sear, 8: “ot ae)! eee eee 13] 126] 132 
Light season_....-.-.--.-.-- ; .2| 30.7 | 1.5 | 9} 21.9] 101] 148 ms 8.0 11.2 
i SERRE DS Raa B-£ | | 47. 9 | 2) 0} 84) 22] 164 0} 134 11.3 
© i Eee ie | .€h welt eet. o-el mel aed m4] -.6t met oe 








TABLE 49.— Mean direction of the different cloud forms at Little America by seasons and year, combined data, 1929 and 1934, direction from— 








Cloud form 






































Ci. | Ci, St. Ci.Cu. | A. Cu. } AS | St.Cu | Ca. St. } Nb | Fog 
| | | ~ 
| : a . s ae 
72 45 12 103 99 195 13 186 18 43 
Summer__.| N. 40 W. N. 18 W. N.2E N. 15 W. N. 88 E. | N. 57 W. N. 2 E. N. 64 k N. 39 W. | S. 52 E 
44 388 1 23 64 56 144 d 34 
Autumn_-..| N. 26 W. N. 4E. N. 45 W. | S. 89 W. N. 6 E. Ss ae See N. 52 E. S S. 25 I 
j J 3 43 24 93 22 
Winter__..| N. 22 W. > | 3 See E. N. 25 E N.79E. j..........| N. 6 E bt Dasa S. 22 W 
48 47 J 25 72 77 ; 134 2 40 
Spring__-_-- N. Sa W N. 2 E. S$. 24 E 8S. 72 W. 8. 76 FE. a 18 W. S. 63 E N. 24E N. 8. 39 E 
134 14 154 278 52 1 557 22 139 
Year___-| N. “32 W. N.7 W. N.5 W N. 37 W. N. 58 E N “20 7". N.7E N. 30 E N. 37 W. | S. 30 E 








The figures in italics in the upper left-hand corner give the number of observations. 
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TABLE 50.—Altitude of clouds during pilot-balloon ascents at Little America 





































































































7 . | Num- 
: ber of Date Ties.{, “Sete | ae} See | aad Date Time | Cloudsand cloudi- | 4 ititudy — 
j cent || cent 
7 | - 
h. ™m. Stratus Meters | h. ™. Stratus Meters 
7 5 | Jan. 20,1929 | 13 22| 5 A.St.,3St_...| 364/ SSE. || 640) July 27,1984 / 13 50| 108t.........__| 216| N. 
40 | Feb. 23,1929 | 20 9/|44A.St.,5St___| 216/| SE. || 647 | July 31, 1934 | 19 59 |-___- ) a 1,710 | E. 
4 49 | Feb. 28, 1929 | 19 52 | 9St___________ 864 | NNE. 651 | Aug. 3,1934| 9 25 |____. ™ ay a 1, 620 | E. 
t 50 | Mar. 1, 1929 | 18 50 | 3 Ci., 6 St______ 801 | N. 660 | Aug. 8,1934| 8 55 |____- “ae 315 | NNW. 
0 54 | Mar. 5,1929|} 9 O| 10St_._______- 846 | NE. |} 661 |-.-.- do__ 20 07 |----- SS MPs 990 | ESE. 
5 67 | Mar. 20,1929 | 8 35 | 10St_________ 474 | NE. 662 | Aug. 9, 1984 | 11 37 |____- “ie 990 | NE. 
. 149 | June 19, 1929 | 14 37 |____.do________- 747 | N. | 672 Aug. 14, 1934 | 16 53 |____- do...----.- 612 WNW. 
157 | June 28, 1929 | 14 23 |____do_________ 574 | NNE. || 674 | Aug. 16,1984 | 21 12 |_.__- “$458 612 | ENE. 
I 165 | July 5,1929 | 14 47 |____do______- -| 815| ESE. || 695 | Sept. 2,1934] 9 58 |____- ee 612 | NNE. 
: 918 | Sept. 5, 1929 | 14 02 “5730? A LA Ge 613 WNW. || 728 Sept. 24, 1934 ’) | Sao do...------ 1, 710 SSE. 
244 | Sept. 30,1929 | 9 49 | 9St__________- 513 | N. | 731 pt. 27, 193 8 23 |____. a 16 | SSW. 
2 257 | Oct. 8, 1929 | 18 52 | 10S8t_._________ 657 | NE. | 743 | Oct. 5,1934 | 11 30 |____- do........-| 2,070 | E. _ 
o 971 | Oct. 19,1929 | 8 55 |____do_________ 923 | NNE. || 749 | Oct. 13,1934} 9 0|..... do__....---| 1,710 | ENE. 
: 286 | Nov. 2, 1929 | 17 40 ae ephegiegia 801 NNW. | 750 PR do a NS 16 20 |----- do...------ 1, 710 NE. 
. 289 | Nov. 4, 1929 We SRR SS # SE S, Pee inteoe ae | ee — er Ao 612 | NNE. 
5 351 | Dec. 10,1929 | 9 39|98t...........| 546 | E. | 752 | Oct. 14,1934 | 19 15 |____- (eee GE bY 
359 | Dec. 16, 1929 | 10 31 |___do_.________- 943 | SW. | 753 | Oct. 15,1934 | 1g 20 |____- Rens ae 513 | NNW. 
377 | Jan. 2,1930 | 15 47 | 1 Ci., 8 St_____- 612 | NNW. || 754 | Oct. 16,1934 | 9 23 |-___- do.........| 801 | NW. 
y; 423 | Apr. 4, 1934 | 14 25 | 10 St_________- 414 | NNW. || 757 | Oct. 18,1984 | 13 30 | 9St_..__-___-- 706 | NE. 
Z 425 | Apr. 5,1984| 8 27 |____- Oa! os. 2. 706 | NE. | 758 |_.._- dost 16 12 | 8St...-------- 1,350 | SSW. 
pee 66)= SN 5i 14 26 |___..do._._..._| 801] NE 770 | Oct. 23, 1934 | 19 23 | 10 St___-..__-_- 706 | SW. 
“4 428 | Apr. 6,19384| 9 24|_____ do....._..-.| 612] ENE. || 771 | Oct. 24, 1934 | 10 10 |_---- do.__..--..| 1,170 | NE. 
. et ab. es ine do.-----2.-| 518) NE.” |] 772 |.__-- PY eral 18 22 | 3 A.St., 7 St...| 1.890 | NE. 
~ 430 |.___- do_______| 19 43 | ae FS ae 990 NNE. || 789 Nov. 3, 3,1934 | 1 50 7 A. Cu., 2 St_- ; 612 Ne 
431 | Apr. 7,19384| 8 15 |____- do......-.-| 1,440 | N. . et a eS ge } Sachogn ,170 | ENE. 
° 1 Bet MRE | 38 06-2. 5 do.......--| 1,350 | NNE. || 792 Nov. ‘ 1934 | 29 30 |____- “SUBSE NN 3. 
438 | Apr. 9, 1934 | 14 15 |_____ do.........| 414| NE. | 793 | Nov. 5,1984] g§ 56 |____. fe Te 990 | S. 
439 | Apr. 410, 1934 | 8 01 oD. 5 do 200 ae 1, 350 ENE. | 704 id do ioe ae 16 22 5 St. Cu., 5 St__| 1, 350 wsw. 
= a Oe phe a a 4  & Le tal Sl et ge Be 5 eRe A 
442 | Apr. 11,1934 8 16 |____- YS aa 2,070 | NNE. || 796} Nov. 6,1934| 8 43 |____- do.........| 414] SSE. 
y 449 | Apr. 13, 1934 | 138 18 | 9 St__________- 414| ESE. || 798 | Nov. 7,1934| 3 10 |....- Le 216 | WSW. 
ao 1! ae... | 18 33 | 10 St___-----_- 612 | WNW. || 799 |_---- Nereis & 13 42 |.---- © RCA 315 | NW. 
a 454 | Apr. ms 1934 8 07 Ree do......--- 316 SE. | 800 Nov. 81934 | 9 40 |____- do i Ae 216 . 
465 | Apr. 19, 1934 2 2 ae ‘ ££ t— Bone enas ot ye a ‘ 
466 |....- Ge52 =... | 14 15 |... eg ee 706 | NNE. || 803] Nov. 9, 1934 | 19 36 | 9 St_---------- 706 | NW. 
- 467 |____- do_____- | 90 oF 1. o. ae eo oS 801 i | 812 | Nov. 13, 1934 | 14 15 | 10 Bt. SELLS SS ' + Al 
470 | Apr. 21,1934 | 8 27 |____- ™ 1S aa Oe 414| ESE. || 813 |__---do______. 20 25 |___-- o....-.---| 1,350 | NE. 
- 473 | Apr. 22,1934| 8 18 |____- do......-.-| 801] NNW. || 837 | Nov. 22, 1934 | 20 20 |_---- Oe... Se 
4 g4 |... aa? 23. | 1227 |_____ do.....---. 895 NNW. || 846 Nov. 27, 1934 | 9 35 4 St. ct 4 St-- 990 No 
478 | Apr. 25,1984! 8 08 |____- 801 | N. | 851 | Nov. 30,1934 | 15 38 | 2 A. St i he 1 ‘ 
; 479 |..__- de...2.5. | 14 10| 5 Ci. St. 5 St___| 612 | NNE. 852 | Dec. 1,1934| 8 34] 10 St__-.------ 706 | NE. 
3 481 | Apr. 26,1934} 9 0O| 10S8t_.______-- 990 | NE. | 856 | Dec. 2, 1934 | 20 08 |--_-- do........-| 612 | SE. 
. 484 | Apr. 27,1984 | 7 57 |____- a ee 1,890 | NE | 864] Dee. 6,1934 | 9 08 |____- do__._.....| 1,080 | WSW 
soe de? * J. 4 at. RSE oo : ees i... m4 ae vo «ae —---~4 1, Po A 
is oe }....-. Gec! <= 5-1-8) @ f: .*. 21 Rae , 35 a. _ {= SEE. 19 52 |_-__- RS” 5 . 
487 | Apr. 28,1934 | 7 53 |____- ee 990 | NE. | 876 Dee. 10, 1934 14 00 |----- do ee 4. 801 NE. 
493 | May 1,1934! 8 30} 9A.St__..____-| 315] 8. 893 | Dec. 16,1934 | 9 30 |____- “8 ee 
7 498 | May 2, 1934 | 19 33 | 10St__.______- 414 | NNW. || 897| Dec. 181934] 8 05 |... do.........| 801 | NW. 
504} May 5,1984/15 0| 9St__..._.__-- 1, 350 | S. = ate sell ES Ss ee ee alt 
- 516 | May 10, 1934 | 15 0/| 10St_________- 801 NNE. | 900 | Dee. 19, 1934 | 8 22 |_-_.- do.---.---- 801 No. 
4 517 | May 11, 1934; 9 O|__..- “Rit eae 41 INE. os 1..2.. aol 20 45 |_---- aves | NE. 
518.1... a. : | 21 44]____. SU ee 801 | ESE. || 904 | Dee. 21, 1934 | 8 45 | 10 Ci. St.,5St_| 706 | E. 
8 521 | May 12 1934 | 20 55 |_____ do_..._..--| 1,350 | N. || 905 | Dec. 22, 1934 | 18 18 | 10 St__--._---- 414 | WSW. 
: 524 | May 14, 1934 | 10 0 |___-- do__....--.| 513] ESE. || 932] Jan. 4,1935| 9 05 |----- Btcacenes,. ae | 
5 525 | Fgh "ae | 24 @8-P. do...-----.| 2,430 | SE. | 942] Jan. 7,1985| 9 20 |____- “SRLS 414 = 
52 5 ; INE 
: 5 | May 1 dost | 18 18 | -vccdoczwwawc] Son | Nwe |) 96a | Sanc‘ea;aaas’| 28 $8 | BR -——--—---7] HS | BSE 
9 541 | May 22, 1934 | 9 50 |____- CW GB age sane RTE VRC 216 | 8. 
< 543 | May 24, 1984 | 21 50 |_____ “Toe 216 | SE. || 954 | Jan. 13,1935 | 15 32 | 10 St__-..__--- 315 | SSE. 
545 | May 25, 1984 | 15 35 | 5 S8t______--_-- 990 | NNE. | 955 Jan. 14,1935 | 9 05 {.---- — & BE 414 ESE. 
i 548 | May 28, 1934 | 20 20 SS 1,530 | NE. | 956 | Jan. 15,1935 | § 46 |_-__- do.....__..| 706| WNW. 
549 | May 29, 1934 | 10 50 |____- | Se 1, 530 NE | 957 Jan. 18, 1935 8 33 |....- do..------- 414 Sw. 
3 554 | June 4,1934 | 16 03 |_____ do.....__..| 414] NNE. || 958 | Jan. 8 45 |.-_-- a=. hh . 
555 | June 5,1984| 9 25|5St........... 1,530 | ENE. || 959 |___-- : mee 20 35 | 5 St. Cu., 4 St__| 1,170 | SE. 
564 | June 8, 1934 | 21 44 | 10St__________ 1,890 | ENE. || 960 | Jan. 18,1935 | 8 50/| 1 St. Cu., 9 St__| 1, 620 NE. 
- 565 | June 10,1934 | 17 0 |____- RRC ORSE [: * 710 ENE. | 961 | Jan. 9 1935 | 9 10 4 St, Cu., 6 St__| 1, , 710 NE. 
70 | June 15,1984 | 9 31 /| 9St__________- 1,530 | ENE. || 962 |__--- 6.2 Cc... 20 30 BS toca NE. 
Eee “quant & 21 35 | 10 St_________- 2,070 | ESE. || 971 | Jan. 25, 1935 | 20 25 | 10 St--..-..-. 1,350 | NE. 
573 | June 16, 1934 | 21 35 |_____ LL he 990 | N. || 972 | Jan. 27,1935 | 13 28 |--_-- do....-----| 315 | NNE. 
578 | June 20, 1934 | 21 46 |_____ do________-| 2,070 | E. | 973 | Jan. 28,1985 | 9 12 |___-- “Sues 801 | ENE. 
586 | June 26,1934 | 9 30|_____ do.._.......| 414] ENE. } 974 |_____ ae 14 17 |_--.- do........-| 1,080 | ESE. 
598 | July 1,1934| 9 56/_____ do.........| 414 | WNW. || 975 | Jan. 29,1935 | 8 30 |-_--- “eee 216 | NE. 
612 July 9, 1934 | 11 44/_____ * RES | 1,530 | ESR. 976 Jan. 30, 1935 | 12 50 om Sh do.--.---4 1, 530 NE. 
1| July 15, 1934 | 10 16 |_____ “es oe . Os ee | 17 @1..-... rarer | NNE. 
629 | July 19,1934 | 13 35 |____- SRR | 801 | NW. | 979 | Jan. 31,1935 | 8 42 |--_-- tt anid | 1,170 | NNW. 
630 | July 20,1934 7 35 |____- | a ldee- | 801] NW. || 980 |.___- eget | ey aie do.........| 612 | NNE 
- 635 | July 22,1934 | 22 40 | 7St___._______ | 1,890 | SSE. || 981/ Feb. 1,1935 | 9 40 |_---- a NNE 
38 July 25,1934 | 21 40 | 10 St__________ | 612 ENE. | 982 |.---- aS | 14 48 |____- do.........| 1,170 | EB. 
389 | July 26,1934 | 20 07 !_____ e0.........| Si hee i 
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TaBLe 50.—Altitude of clouds during pilot-balloon ascents at Little America—Continued 








Num-! 
ber of | 


cent | 





392 


724 
756 


759 
761 
762 
791 
802 


830 
844 
853 


859 
861 


Date 





Jan. 
Feb. 


Feb. 
Feb. 


Feb. 
Feb. 


Oct. 
Oct. 
Oct. 


aw: 


Dec. 


Dec. 
Dec. 


Dec. 
Jan. 





Mar. 
Mar. 


Aug. 
Aug. 


Aug. 


Nov. 


Nov. 


18, 1929 
2, 1929 


15, 1929 


24, 1929 
27, 1929 
28, 1929 
3, 1929 
24, 1929 


6, 1929 
15, 1929 


18, 1929 


1, 1929 
2, 1929 
6, 1929 
3, 1929 


. 12, 1929 
. 22, 1929 
. 24, 1929 


1, 1930 
3, 1930 


. 14, 1930 
. 15, 1930 
. 18, 1930 
. 24, 1930 
. 26, 1930 
. 18, 1930 
. 17, 1930 


. 19, 1930 
. 20, 1930 
d 


19, 1930 


26, 1930 
1, 1930 


4, 1930 
5, 1930 


20, 1930 
22,.1935 


. 21, 1929 
i 1929 
1, 1929 


. 25, 1929 
. 26, 1929 
. 27, 1929 


. 19, 1929 






































| 
1 Num- | 
Time Clouds = cloudi- | sititude ay ny i st Date Time Clouds oe cloudi- | sititude Deestion 
| cent 
—_—— = 
4. m. Strato-Cumulus Meters | h. m. Alto-Stratus Meters 
13 GS} Gk CRsnccs-< 2,070 | SSE. 68 | Mar. 20,1929 | 15 58 | 5 A. St., 3 St___| 3, 690 | N. 
19 30 | 6 A. St., 4 St 1,125 | W. 75 | Mar. 29, 1929 | 15 10 | 9 A. St., 1 St___| 2,070 | WNW 
Cu. 151 | June 21, 1929 ® 57 | 10 A. St__._=--- 2,475 | E. 
20 12 | 6 A. Cu., 4 St 1,350 | NNW. 154 | June 23, 1929 | 14 32 | 6Ci. St.,4A.St_| 3,150 | NNE. 
Cu. 212 | Aug. 30,1929 | 14 10 | 10 A. St_____--- 1, 530 | S. 
19 30 | 10 St. Cu.....-- 2,160 | NE. 229 | Sept. 16, 1929 7, oe hee SST Se 1,890 | NW. 
19 23 | 1 Ci., 8 St. Cu_- 891 | NE. 231 | Sept. 18,1929 | 21 15 | 9 A. § St. | 2,790 | E. 
8 09 | 9 St. Cu. ....-. 1,125 | NW. Cu. 
8 45 | 10 8t. Cu____-.. 1,845 | NW. 236 | Sept. 25,1929 | 17 29 | 10 A. St____--- 4,050 | E. 
8 56 | 3 A. Cu., 6 St. 2; 430 | NE. 253 | Oct. 5, 1929 | 18 36 |____- __ eee ee 2,025 | E. 
Cu. 329 | Nov. 28, 1929 | 10 50 | 3 A. St_______-_- 1, 890 | ENE. 

21 57 | St. Cu., few St__| 1,530 | ENE. 339 | Dec. 3, 1929 | 22 05 | 10 A. St___---- 2,790 | ENE. 

19 39 | 9 St. Cu., few | 1,620 | E. 364 | Dec. 20, 1929 | 20 47 | 9 A. St_______-_- 3, 510 | ESE. 
St. 379 | Jan. 5, 1930 | 26 35 | 9A. St., few Ci. | 1,710 | NE. 

20 20 | 7 St. Cu., Few | 2,250 | NE. St. 

St. 380 | Jan. 6,1930 | 10 08 | 9 A. St., 1 Ci. | 1,350 | NE. 

15 05 | 10 St. Cu__..-- 1,305 | ENE. St. 

7 3 4 Oe Glee «s<+- 1,710 | SSW. i ren | ee 20 47 | 9A. St a ee 2,430 | NE. 
S 38 i 103% Ca....-- 2,250 | ESE. 415 | Mar. 30, 1934 | 14 25 |} 10 A. St________| 3, 150 | N. 
oS @ I-..4 tet Se 1,575 | NW. 427 | Apr. 5, 1934 | 20 10 }_._.-. ._ Sere 2,430 | ENE. 

21 47 | 9 St. Cu.__.--- 2,025 | W. 434 | Apr. 8, 1934 > fae = ee 2, 250 | NNE. 

ee es do__....----| 1,440 | SE. iS ee _ ae if 2 __ eee 2,610 | NE. 
9. 47 |.10 St. Ca....-.- 1,770 | ESE. 443 | Apr. 11, 1934 | 15 02 |___-_- do._......-| 3, 150 | ENE. 
@ 24'] 9 &.-Cu..~<.-..- 1,770 | N. 456 | Apr. 16, 1934 | ,; Otte <3. isms 2,790 | E. 

13 50 | 10 St. Cu.__.-- 801 | NW. 2 ere a >: gam _ ae 2,250 | ESE. 
S Oe i.u.«- Nn Ne dal 1,105 | N. _ sere "<a _ |. § ae ees Se FE 
+e 9 ree do...._.---}| 3,520 | WNW. 468 | Apr. 20, 1934 ie —_ a Re 2,430 | N. 

13 44 |} 8 &t..Cu._...--- 2, 250 | SE. || 471 | Apr. 21, 1934 | 13 15 j__.-- do........-] 2,610 | NNE. 
oy 3 eee (Rectal ARE te 2,430 | ESE. | 476 a. 24 1934 2 2am Wh daibistebocbe 2,070 | E. 

- ) Rh» Sy yee 1, 230 | N. 480 a 25, cee a 30 2.0 Bs Bhnaccceen~ 1,890 | NE. 
15 43 | 1 Ci. St., 7 St 1,440 | WNW 496 ay 2. 1934 tT ear Sees 2, 250 | S. 

Cu. 526 | May 15, 1934 9 30 | 3A. St., few St. | 4,230 | ESE. 

22 0] 09 8t. Cu...-.-.-- 2,070 | N. Cu. 

e 2 eae Tir ase 1,170 | NE. 542 | May 23, 1934 S Ue Loe mm, Oey: 2. 3,330 | NNW 
ik 3) = ips 1,305 | NNW 546 | May 25, 1934 | 20 35 |___-_- ee ee 2,610 | NE. 

a. @ tt. ea RES 895 | WNW 547 | May 26, 1934 | 21 30 | 6 A. St________-_| 3,510 | NNE. 

Baie » *: ae 1,410 | NNE. 569 | June 13, 1934 | 16 20 | 10 A. St___.___- 2,430 | N. 

- be 2 &) ee 1,440 | W. 584 | June 25, 1934 | 15 45 |_____ __ Paes 2,430 | ENE. 
9 23 | 8 &. Cu....-.-. 1,830 | NNW 587 | June 26, 1934 | 20 28 | 8 A. St__.___-_- 3, 150 | NE. 
9 29 | 10 St. Cu___--- 1,470 | SSE. 588 | June 27, 1934 Es es Pee 4, 230 | E. 

> IO | Gee: Ca... «,--- 1,770 | S. 650 | Aug. 2, 1934 9 40 | 8A. St., few Ci. | 3,330 | ENE. 

Pe Oe heh ae< | ie 1, 265 | SE. St. 

a ae i ae St. Ca......-- 990 | NW. 655 | Aug. 5,1934 | 138 0} 8A. BR 3, 330 | NNE. 
11 35 | 2 A. Cu., 5 St 1,890 | NW. 656 | Aug. 6,1934 | 14 40] 10 A. St_____-_- 4, 230 | SSE. 

Cu. 658 | Aug. 7, 1934 > 26 1.5 A. ec... <....| & ee 
8 2 i 10 St. Ca. ...-.- 1,080 | SSE. 664 | Aug. 10, 1934 9 55 | 10 A. St______--| 3, 150 | NE. 
i ya i 4s eee 1,890 | NNE 668 | Aug. 12, 1934 9 16 | 8A. St__._____-| 5, 130 | SE. 

18 30 | 5 Ci., 2 St. Cu__} 1,710 | SE. 673 | Aug. 15, 1934 | 12 05 | 9 A. St_________| 3,330 | WNW 
9 We iw oe Geen .c<i- 1, 530 | N. 682 | Aug. 25, 19034 | 11 30 | 8 A. St...._..-- 3, 330 | SSE. 
S i.e be Ce. ....:- 1,170 | NNW 693 | Sept. 1, 1934 | 10 18 | 10 A. St__._____| 3,510 | ENE. 
S 3 1.8 6. Cu... ..-:- 801 | SSW. 707 | Sept. 8, 1934 | 10 40 | 7 A. St____.__--| 2, 250 | SW. 

14 32} Few Ci., 1 Ci 1,350 | NW. 726 | Sept. 23, 1934 | 14 05 | 10 A. St______-_| 2, 430 y. 

St., 1 A. St., 737 | Sept. 30, 1934 | are 3,150 | WNW 
7 St. Cu. 745 | Oct. 11, 1934 Tf. } == eee 3, 330 | E. 
20 42 | 9 St. Cu_...--- 2,160 | NNE. -. 5 are | array Te 2 oa il Sd os 5, 310 | ENE. 
14 20 | 4 ea St., few 513 | ENE. 763 | Oct. 21, 1934 | 20 12 | 4 Mg St., 4 A. | 2,790 | 8. 
u. t 

13 05 | 5St. Cu., 5St_-- 414 | ESE. 773 | Oct. 25, 1934 | 10 05 | 10 A. St______-- 2,610 | N. 
SOs | Ww. Ce. iw... 1, 440 | SSW. 824 | Nov. 17, 1934 | 13 55 | 8 A. St__-____-- 2, 790 | S. 

3) 2 5 eee | | ee 990 | SW. 828 | Nov. 19, 1934 O 24 | 2Ci., 2 A. St___| 5, 130 | ESE. 
i gh eae "| ea 990 | NW. 849 | Nov. 29, 1934 9 12) 5 Ci. St., 4 A. 4, 050 | E. 

S 40 1.9 St. Cu.......- 216 | SW. St. 
20 08 | 10 St. Cu___--- 801 | NW. oes See 1S 36 LOA. Bics.2:.-~ 2, 520 ENE. 
Alto-Stratus 854 | Dec. 2, 1934 8 15/5 A. Cu., 4 A. | 2,430 | ENE. 

21 06 | 8 A. St_...._..-.| 3,600 | NE. St. 

19 37 | 9 A. St_....__--| 1,305 | S. 883 | Dec. 12, 1934 | 12 31 | 2 Ci., 5 A. St.__| 4, 230 | SE. 

13 17 | 9 oy St., few St. | 2,856 | NE. 895 | Dec. 17, 1934 8 45/4 . = _ 2,430 | N. 

t., few St. 

20 10 | 2Ci. St ,5A.S8t_| 3,690 | SSW Bape Eee 18 10 | 5A. Cu., 5 A. St_| 2,430 | W. 
So Le &. Bivedca-<s~ 1, 395 Ue 909 | Dec. 24, 1934 8 55 | 2Ci.St.,7 A. St_| 3, 510 SSE. 
8 10 | 9A.S8t., few Ci__| 3,510 | NNW 934 | Jan. 4,1935 | 21 05 | 9 A. St____.._--| 4,050 | SE. 

9 45 | 2Ci.S8t.,7 A. St_| 3,690 | WNW 969 | Jan. 25, 1935 9 0/| 5A.Cu.,4A. St 4, 950 | NNW. 

aa 30 1.20 EB, Weeu ounce 5,130 | NNW. || 970 |-..-- - Sr 13 53 | 3A. Cu.,7 A. St_ 3, 870 | N. 
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TABLE 50.—Altitude of clouds during pilot-balloon ascents at Little America—Continued 








Num- 


ber of 
cent 


21 
24 
25 


46 
56 
327 


328 
353 
354 


363 


519 
581 
637 
729 
788 
815 


855 
964 

















c i Directi 97} Ch Direction 
Date Tame: | | Sopmenieet | susp | Peete || bao Date Time ouds and cloudi- | ajtitude|  trom— 
cent 
A. ™m. Alto-Cumulus Meters A. m,. Cirro-Str Meters 
Feb. 6,1929/ 9 14| 4A. Cu, 3 A.| 2,070] W. 7| Jan. 22,1929 | 13 05| 1 Ci. St., 3 A. | 4,590 | NNW. 
St., 1 Cu. Cu., 3 A. St. 
Feb. 13, 1929 | 19 30 | 5 A Cu., 4 St. | 2,250 | NE. 33 | Feb. 20,1929 8 26/3 Ci. St., 2 St. | 4,770 | NNW. 
u. u. 
Feb. 14, 1929 | 16 56 | 7 A Cu., 1 St. | 3,285 | WNW. 55 | Mar. 7,1929| 8 40| 5 Ci. St., 3 A. | 4,950 | ESE. 
u. u. 
Feb. 27,1929 | 8 10| 9A. Gu., few Ci_| 3,510 | NNW. 69 | Mar. 21, 1929 | 11 35| 8 Ci. St., 2 A. | 4,410 | NE. 
Mar. 7, 1929 | 20 20 | 4Ci.,5 A. Cu___| 4,950 | NNW. St. 
Mar. 27,1929| 9 46| 5 A. Cu., 4 St. | 2,790 | W. 70 | Mar. 22,1929 5 50| 9 Ci, St_______- 6, 930 | NNE. 
Cu. 97 | Apr. 23,1929 | 11 11 | 8 Ci. St_--____- 7,290 | ENE. 
es do__..---| 19 16 | 7 A. Cu________| 2,505 | SW. 105 | Apr. 29,1929 | 10 40 | 9 Ci. St______-_| 2.790 | ENE. 
Dec. 11, 1929 | 11 23 | 8 A. Cu_______- 2790 | S. 263 | Oct. 13,1929 | 9 23] 8 Ci. St........ 2790 | ESE. 
Pores do.__..__| 21 51 | 3A.Cu____-_--| 3,510 | S. 274 | Oct. 26,1929/| 9 30] 8 Ci. St-...._..| 4.770] BSE. 
Dec. 17,1929 | 10 46 | 9 A. Cu_._____- 3,6 iE. 279 | Oct. 29,1929 | 18 51 | 9 Ci. St....._.- 3, 870 | S. 
Dec. 20,1929 | 9 32| 4 A. St. 3 A.| 2,250| ENE. 280 |____. Faia. seats 20 02 | 7 Ci. St_....-.. 5, 670 | E. 
Cu. 445 | Apr. 12,1934 | 8 23| 8 Ci. St.-...-_- 5, 130 | E. 
May 12,1934} 9 55| 9A. Cu_______- 2,070 | SE. | 446 |____. Fl e+e Phew do.........| 7,650 | ENE. 
June 22, 1934| 12 30| 8 A. Cu_______- 3,150 | ESE. || 460| Apr. 17,1934 | 14 0] 1 Ci, 6 Ci. St.__| 5.490 | NNE. 
June 23, 1934 | 20 10 | 7A. Cu_______- 3,330} WNW. || 933 | Jan. 4, 1935 | 15 35| 8 Ci. St., 1 A. | 4,950] E. 
Sept. 26, 1934 | 11 30 | 8 A. Cu_______- 2, 970 ESE. | St. 
Nov. 2, 1934 | 20 10 |__--- bbls SB , 970 | N. Sa 
Nov. 14, 1934 | 1 A. Cu., 1 A. | 2,7 SE. | 417 | Mar. 31,1984 | 8 44| 8Ci., 2Ci. St___| 5,670 | NNW. 
aect oon) teers St. ~., " | 462 | Apr. 18,1934 | 8 30 }2Ci few A Cu. | 5,850 | ENE. 
Dec. 2, 1934 | 14 05 | 7A. Cu., -| 3,150 | FE. and A. Dt. 
Dee ag ieee | ieee | OA Cl nl sae | oe | 910 | Dee. 24, 1934 | 12 45 | 4 1.3 Ci. St.__| 6,390 | 8. 
Jan. 21.1935 | 9 017 A. Cu. 1 A. | 3,690 | ESE. 923 | Dec. 31, 1934 | 19 05 | 3 Ci., 5 Ci. St___| 4,590 | ESE. 
t. } 
































TABLE 51.— The average height of the different cloud forms at Little America as determined from pilot-balloon ascents, combined data, 1929 and 1934 


LIGHT SEASON 

























































































Cloud form 
8t. Nb. Cu. 8t. Cu. A. Cu. A. 8t. Ci. Cu. | Ci. 8t. | Ci. 
Number of observations__._.....---.----------- 80 0 0 48 16 34 0 10 | 3 
Maen MEMO TI eons os ce aan ieee eeoos yy INR YB as 1, 478 3, 062 | ee 4, 770 | 5, 550 
DARK SEASON 
Number of ehesrvetion@sics nc. adcdcksuwaccedes« 77 0 | 0 5 4 38 0 5 1 
Rivas: ARE Si cinctnrenbtantadinninats tntnctinn es i erie | acoumaibten 1,531 | 2,880] 2,948 |.......- 5, 670 | 5, 850 
. YEAR 

Number of etenmpvatiews..c..<snc cscs ccccdccn<-- 157 0 0 53 20 72 0 | 15 4 
f SEU DN ad cect inheditntinine nates tested Le See 1, 483 3, 025 es 5, 070 5, 625 

: | al 

TABLE 52.—Comparison of mean direction of cloud motion and mean direction of wind at Little America 
N Number of Number of 
Lower clouds (St.) a ieee) > mai pe aan Upper clouds (Ci. St.) eave 
tions : tions tions 
Mean height of clouds (m.)_..............------- ee | se ee 78 + OMOit ee cs ce 15 
Mean direction of clouds !___._._...._-__.._____- N. oe? B......- S67 | NW. S8° B......-. te ee 134 
Mean direction of wind. ..............-....----- ~~ » ae 2, ee 549 | N. 56° W.....-- 318 
De oe ee i 2 Se ES ae. iP Dee a eee 
Resultant direction of wind_...............---_-- er es. 854 | S. 29° W__.__-- 549 | 8S. 85° W___---- 318 
pS I te AE, EI ET eal aE Sep eer | en See PE cdeiteie dolandsilied 
| From surface eye observations. 


The mean relative humidity for the different months 
and seasons is given in table 53 and has been computed 
from the hourly values of humidity as determined by the 
registration of the hair hygrograph. 





VISIBILITY 





7. RELATIVE HUMIDITY, PRECIPITATION AND 


The poor behavior 


of the hair element at low temperatures is well known 


and consequently no great accuracy can be claimed for 





the values 


ven, especially in the winter months. 

The number of days in each month with different forms 
of precipitation and also with dense fog is given in table 
54. The large number of days with snowfall should not 
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be interpreted as indicating correspondingly large amounts 
of snowfall, since in many of these cases the snowfall was 
very light, consisting of very small flakes and not amount- 
ing to more than a trace. The mist referred to was 
extremely light, so light, in fact, that it was just barely 
perceptible. Notes concerning this will be found in the 
volume of observational data. Showers of minute par- 
ticles of clear ice, usually having an elongated form and 
sometimes referred to as ice spicules or ice needles (re- 
ferred to simply as ice crystals here), were of fairly fre- 

uent occurrence and were often present with a perfectly 
clear sky. 

In 1929, observations of visibility were made three 
times daily as part of the regular surface observation, 
and the mean values for the different months and seasons 
are given in table 55. The scale of visibility used was 


as follows: 
Visibility scale 





distance 
(meters) 


Descriptive term 





Limiting 
| 


Dense fog—prominent objects not visible at-- - _| 50 
Very bad—prominent objects not visible at 200 
Bad—prominent objects not visible at 500 
Very poor—prominent objects not visible at_.--| 1, 000 
Poor—prominent objects not visible at 2, 000 
Indifferent—prominent objects not visible at-_-_- - 4, 000 
Fair—prominent objects not visible at 10, 000 
Good—prominent objects not visible at 20, 000 
Very good—prominent objects not visible at__._| 50, 000 
Excellent—prominent objects visible beyond___-| 50, 000 


CBNATCLWNeHO 











Table 54 also includes values for the total snowfall for 
each month in 1939. In the Antarctic most of the snow- 


fall occurs with fairly high winds, making the measure- 
ment as well as any estimate of the amount of snowfall 
difficult since the falling snow is mixed with drifting 
surface snow; the difficulty is further enhanced by the 
tendency of the wind to sweep the newly fallen snow 
along the surface. In these instances the amount of 
snowfall was “estimated” as closely as possible by taking 
into account its intensity and duration. When the snow- 
fall occurred with light winds, the depth of the newly 
fallen snow on the surface was measured directly (without 
the use of a snow gage) and the amounts given in these 
instances (see (1) table 24) can be regarded as quite 
accurate. Owing to the difficulty of estimating the 
amount of snowfall, it is hard to say how much weight 
can be given to the monthly values given in the table; 
H. T. Harrison who made the estimates as well as the 
measurements, is of the opinion that the daily amounts 
when determined by estimate may in some cases differ 
from the true fall by as much as 50 percent, but that 
the relative snowfall by months can be accepted as fairly 
accurate. From his own experience the writer is of the 
opinion that, if anything, the values given are too large; 
at least, over a period of a year, there is certainly no 
accumulation of snow at all comparable with the values 
given in the table. In August 1934, the writer planted 
two small brass rods at two widely separated locations 
where the barrier was flat and smooth. These were 
inspected five months later in January and each showed 
an accretion to the surface of about 6 inches. This 
accretion, of course, represents the combined effect of 
drift and snow, and just how much of each it is impos- 
sible to state. The above amount if extrapolated linearly 
over a 12 months’ period would give an annual amount 
of 14 inches. 


TABLE 53.—Mean relative humidity at Little America by months and seasons, percent 





April 
1929 


Febru- 


March 
ary 1929 1929 


May 
1929 





| June Septem-| October Novem- 


Decem- | January 1929 
ber 1929; 1929 ber 1929 7 


August 
ber 1929 1930 


1929 


July 
1929 1929 





390. 9 | 


175.6 72.3 


81.4 | 84.5 


81.7 | 82.2 


77.7 
| | 


| 
| 
| 
| 
! 


| 
g7.2| 81.0 | 85.6 | 81.3 | 3.4 | 
! | 





| | 
Febru- April | 


March 
ary 1934 1934 





87.0 | 
88. 4 | 
| 





80. 8 
77. 6 


Mean 
Combined data 

















Summer 
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Combined data 


May | 
1934 | 1934 


85.2 | 91.1 | 83.7 | 81. 
82.8 | 86.9 | 


July {| August Septem- | October | Novem-| Decem- | January | 1934 


June 
1934 | ber 1934 | ber 1934 | ber 1934 | ber 1934] 1935 


1934 1934 





83. 5 


| 85. 6 
82.9 


80.7 | 84. 0} 81. | 83 6 





Winter Dark 


Fall } Spring 


83. 1 
84. 4 | 


83. 1 
84. 0 


81. 2 
83. 0 
82. 1 


81.2 
84. 3 
83. 7 





1 Mean for last 13 days of February 1929. 

3? Month of March incomplete only 420 out of possible 744 observations. 
§ Mean for last 15 days and 9 hours of April 1929. 

4 Mean for last 16 days and 8 hours of February 1934. 
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TABLE 54.— Number of days in each month with different forms of precipitation at Little America 
NUMBER OF DAYS WITH SNOW OR GRAUPEL 















































































































































I 
Year January | F = March | April | May | June | July | August me -e October a —— January 
Sek ee SUE 16 13 21 17 20 22 13 11 8 12 14 11 144 
$0O6.4. 325. 0. 210. JO. Ce Se ee 11 14 17 13 15 10 7 12 12 15 215 

NUMBER OF DAYS WITH MIST 
Pe obs. ee ee eee 1 1 0 0 0 2 0 1 0 0 0 2 10 
M6 shi cea Tic doi. 0.ci Si Bi ee ee Sl I 0 0 1 1 0 0 0 0 0 22 
NUMBER OF DAYS WITH DENSE FOG MOD ear 
pebesi 0. srtdi ad olsiw. c £03. Dae 4 1 of 6] 0 1 OT” SPO eT ee SSP “ag 
$0065). ei ccs. ai cab sealiue hl coe 3 6 | 3 2 6 5 3 6 7 11 25 
Bary 
NUMBER OF DAYS WITH FALLING ICE CRYSTALS 
|  abteees 
MOPPING 218. ba dod b22. ey | 0 1 0 3 | 3 | 2 | 4 5 4 3 2 0 1} 
1984... ...- yisaes 1g -ds ie she oad | is o3. Afes © a | 6 | ay ep wu 6 4 6 0 
| 
1 January, 1930. 
3 January, 1935. 
Total snowfall at Little America for each month, 1929 (unmelted), inches 

January 1929________-- 7.3 | May 1020.......-.-- -_. 7.6 | September 1929_._...... 2.4 | January 1930____------ 6.5 
February 1929____._--- eee aa ee oe 16.3 |. Qetpbee. i woieclciess.s 2:9: 4 Bear S000. ciussccuscs- 103. 5 

>). are § os eee 8.9 | November 1929-------- 2.9 

ge ie EC 5.6 | August 1929_.......---- 11.3 | December 1929_........ 2.3 

TABLE 55.—Mean visibilily at Little America by months and seasons, 1929 
| | j | | | | | } 
Janu- | Febru- Au- | Sept- | Octo- | No- | De- | Janu- Sum- | Au- | Win- ics | vy 
March} April | M J Jul | Ye 

Mi | fade | 1920 | shoo | 1020 | 020 | 020 | gost |ember| bet Sims"|“Swoo"| aso | tooo | ‘ina’ | aoa | 182] a8 























Mean visibility, 0-9)... 6.9 | 63 | 5. 8 | 6.4 | 6.0 | —— | ee 


| 


| 
as|72|/70/06/68/60/60/a0| oo 


i 
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8 METEOROLOGICAL CONDITIONS DURING “CLEAR” 
PERIODS AT LITTLE AMERICA 

One of the most difficult and important duties con- 
fronting the polar expedition meteorologists is the fore- 
casting of periods of good flying weather for the various 
expedition aviation activities. This is especially difficult 
in the Antarctic, where the meteorologist is forced to 
estimate future weather conditions from the meteoro- 
logical observations at a single station. Because of this 
difficulty it was thought that a statistical study of the 
periods of favorable flying weather might be of some 
value and the following tables were prepared for the 
purpose of investigating the occurrence and frequency 
of periods of weather favorable for flying, as well as the 
meteorological conditions prevailing during such periods. 

,Of the various hazards connected with polar flying, the 
first and foremost is that of clouds; and it therefore falls 
upon the polar meteorologist to predict periods of clear 
sky, both as to time of occurrence and as to length of 
period. Cloudy skies not only produce poor light condi- 
tions, making it difficult to get satisfactory aerial mapping 
photographs and to use navigation instruments (such as sun 
compass), but also when there is a stratus or thick alto- 
stratus overcast it is usually very difficult to distinguish a 
horizon—the snow surface and cloud layer seem to fuse 
into one without any visible line of separation or horizon— 
Tae an accurate judgment of distance and altitude 
difficult for the pilot, and landing, forced or otherwise, a 
dangerous undertaking. There is, in addition, the usual 
hazard of having to come down through a low overcast 

237082—40—7 


which may have formed during the flight, and make a 
forced landing on terrain of unknown elevation. Finally, 
it is important to have clear conditions, not only during 
the flight, but also when the plane returns to the base, 
since in addition to the difficulty of landing with poor 
horizon conditions attending overcast skies mentioned 
above, there is the added difficulty of finding the base 
itself if the plane is forced to fly above a low stratus 
overcast. 

At Little America, extended periods of absolutely cloud- 
less sky are not very frequent; and since airplane flights 
can be successfully Sairlod out even though the sky is not 
absolutely clear, the following definition of clear period 
has been used, based on the usual cloudiness scale, 0-10, 
referring to the number of tenths of sky containing cloud: 


There shall not be more than five-tenths of upper clouds, such as 
Ci, CiSt, and CiCu; there shall not be more than two-tenths of 
intermediate clouds, such as ASt and ACu; there shall not be more 
than one-tenth of lower clouds, such as St, StCu, and Cu, 


Using this definition of a clear period, table 56 has been 
constructed, which gives the beginning, ending, and length 
of the periods, and the pilot-balloon, kite, and airplane 
ascents made during the periods. There are also given 
mean values of the various meteorological elements during 
the periods as computed from hourly values, and _ the 
departures of these means from the monthly means. Only 
periods of 12 hours or more duration are given, since 
clear periods shorter than this are probably not of much 
value in planning extended flights. 
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In column 15 of table 56 is entered the type of pressure 
variation association with each period; and the amount of 
this variation is given incolumn 2. For cases when the 
pressure was rising, falling, or steady, this is simply the 
amount of pressure fall or rise from the beginning to the 
end of the period. In the case when the pressure rose and 
then fell, the pressure change given was obtained by finding 
the amount of pressure rise from the beginning of the 
period to time of highest pressure and adding this to the 
amount of pressure fall from this point to the end of the 
period without regard to sign, thus giving the total varia- 
tion in the pressure, and is indicated by a + sign. In cases 
where the pressure fell and then rose, the pressure change 
was computed in a similar manner and is indicated by a + 
sign. 

Although the definition of clear weather used was quite 
liberal, allowing a maximum total cloudiness of eight- 
tenths, it is seen that the actual cloudiness during the 
periods turns out to be quite small. Nearly all of the 
periods have a mean cloudiness of less than one-tenth 
(1.0); and there are only a few with two-tenths or more, 
the greatest being 3.8 for period no. 47. The clear 
periods thus turn out to have much less cloudiness than 
one might expect from the definition used; and although 
the iailes were originally constructed for the purpose of 
studying conditions favorable for aviation activities, it is 
thought that they are at the same time quite suitable for 
use in connection with any other meteorological studies 
relating to clear weather. 

The clear periods in table 56 have been combined by 
months and the results are given in table 57. 

It was found that clear weather could occur with almost 
any type of pressure change. The pressure changes have 


been separated into the following five types: 





Pressure rising. 

Pressure falling. 

Pressure steady. 

Pressure rising and then falling. 
Pressure falling and then rising. 


In table 61 are given the different clear periods during 
which the change in pressure was of one of the above 
types, and also the length of clear weather and amount 
of pressure change associated with each type. 

The results of pilot-balloon ascents made during clear 
periods have been evaluated and are given for the four 
seasons and for the year in table 62, the north-south and 
east-west components referring to the resultant velocity. 
The percentage frequency and mean velocity of the differ- 
ent wind directions at standard levels during these periods 
are given in tables 63 and 63A; while the mean turning 
of the wind from the surface up to given levels during 
clear periods is shown in table 64. 

The results of pilot-balloon ascents made during the 
different types of pressure change associated with the 
clear periods have been computed and are contained in 
tables 65 to 71. For the periods with pressure rising and 
then falling, the computation was made separately for 
the interval with rising pressure and that with falling 
pressure, and similarly for periods with pressure falling 
and then rising. This was done since it was anticipated 
that upper level wind conditions with rising pressure 
would differ from those with falling pressure. order 
to see, if possible, what changes take place in the upper 
level winds during the transition to a clear period, the 
results have also been computed for the 24- to 36-hour 
interval preceding the clear periods associated with the 
different types of pressure change and are given in tables 
72 to 76. 
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TABLE 57.—Average and maximum length of the “‘clear’”’ periods and mean cloudiness during the ‘‘clear’’ periods by months and seasons 
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1 Only 9 days of hourly cloud observation in February 1930. 


TaBLe 58.—Mean monthly pressure, temperature, and wind velocity during ‘‘clear’’ 


periods and departure from the monthly mean values 
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TaBLE 59.—Number of cases of prevailing surface wind with the different directions during clear periods.—Combined data, 1929 and 1934 






















































































” Season North Northeast East Southeast South | Southwest | West | Northwest 
: | 
2 See ee as eT RS BET To 0 1 6 0 7 6 2 | 0 
| eer ieee AE EE To ee eS 0 1 3 1 8 10 4 0 
5 Manono ncadecans sabe cee san kate ana 0 0 3 0 9 20 10 0 
9 Rett aide se hctjeocecch dlp epe<étiteh«a 0 0 6 0 13 6 6 0 
2 
6 
7 TABLE 60.— Probability of a clear period of at least 24-hours duration, combined data, 1929 and 1934 
3 
: January | February March April May June July August | September; October | November | December 
. Percent Percent Percent Percent Percent Percent Percent Percent Percent Percent Percent Percent 
1 Probability_.......~- 67 63 43 36 88 56 56 44 80 80 70 
9 
1 
7 TaBLeE 61.—Pressure changes during clear periods 
4 
2 Type of pressure change 
2 l 
0 Pressure rising | Pressure falling Pressure steady Pressure — then | Pressure ne and then 
03 
8 
7 Number of period_.-- . 2, 6, 10, 24, 26, 30, | 1, 3, 5, 8, 11, 12, 13, | 4, 7, 15, 17, 19, 23, | 9, 14, 21, 22, 36, | 16, 32, 34, 37, 73, 
03 31, 35, 39, 42, 48, 18, 20, 27, 28, 29, 25, 33, 43, 47, 52, 38, 49, 61, 68, 82, 97, 98, 102, 
5 50, 53, 59, 62, 63, 40, 41, 44, 45, 46, 58, 64, 65, 66, 67, 76 (Part), 85 119. 
a 71, 79, 80, 84, 86, 51, 54, 55, 56, 57, 69, 70, 72, 75, 81, (Part), 92, 103. 
87, 88, 89, 96, 104, 60, 74, 76 (Part), 83, 106, 109, 113, 
105, 114, 115, 117. 77, 78, 85 (Part), 118. 
90, 91, 93, 94, 95, 
9 99, 100, 101, 107, 108, 
4 110, 111, 112, 116. 
1 Number of cases__----- a REE STEN a ee 10. 
1 Maximum —— of | 54 hours, No. 84__-_-_- 82 hours, No. 101__--- 80 hours, No. 75_.--- 167 hours, No. 22_| 121 hours, No. 37. 
clear period. 
= Average length of | 27.3 hours_______--- OO a ee tf ee ae 59.1 hours.......- 58.2 hours. 
clear period. 
Average pressure | 0.273 inch_____-_--_- — 0.248 inch_...._ _-- 0.063 Thok *. ......<. 0.570 inch * ....-- 0.662 inch.! 
8 change during clear 
— periods. 
Average departure of | 0.033 inch____------ 0.049 inch ...........- 0.126 inch.........- 0.215 inch.......- —0.115 inch. 
the mean pressure 
during clear periods 
from the monthly 
mean. 




















! Obtained by adding the amount of pressure rise and the amount of pressure fall without sign, thus giving average total variation. 
1 Mean obtained without regard to sign, thus giving average total variation. 
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TABLE 62.—Results of pilot-balloon ascents during “‘clear’’ periods at Little America, by seasons and year, combined data, 1929 and 1934 
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SUMMER 
Altitude Number | N.-8. com-|E.-W. com Resultant direction Resultant | Mean | stability | M 
cm) sential Ce | metas {elolty, | elooty, | (percent) | © tom) 
ME Sa res S i.e 2 0 Oe BO os See cde ec ccw ce 4, 23 6. 00 70 | S. 73° E. 
RR a Se aay ee 2 cS ae 2h ee ORE eee: 4. 63 7.14 65 | N. 57° E. 
9,000___-- eo ll re Fe 8S UF» 6 he eee ee 4. 86 10. 09 48 | N. 29° F 
EE a Se ee 20 2. 13 Fee & S eee eee 3. 60 15. 85 21 | N. 57° E 
8 aes 30 .3l be Se SG See eee 2. 38 15. 37 16 | S. 80° E 
a ES ae ss 38 —. 23 en SL GS SU CReey genes . 23 11. 55 2)58. 64° E 
ti hth ate cernin a aahemkd 43 a, ot oe, ee ee eae 1. 69 9. 53 18 | S. 59° E 
_ SRS oe - é oes es eS © tht . |S ereee 2.15 7. 61 28 | S. 46° I 
Ee TE So 51 | —2.03 | —1. 87 | S. 48° E___-_ Tes eat a 2. 76 6. 90 40 | 8S. 42° I 
2,000____- SF itas ticks lo otal ties & Eo 2S oy Sh U,!lLlhl RR eee 3. 91 6. 72 58 | S. 28° EF 
6 NEG, Re aan See 8 2 & aes 82 2 . eee eee 4.19 5. 94 70 | S. 26° E 
EG Ss Rs Se cee 53 | —2. 67 = FS 8 aes eee 2. 80 4, 23 66 | S. 12° E. 
AUTUMN 
i ecnnitich cenemny) 4m dete a 5 | —114 ee hemes 2. 53 14. 60 17 | N. 30° E 
8,000____- - pea 9 .10 ee ee ee on ee 2.19 12. 00 18 | N. 40° E 
7,000_-__- witeatde 15 2. 43 Se 8 RS = 2. 45 9. 67 25 | N. 7° E 
6,000____- o - 21 2. 25 — [2 & .» | Sa ee ee eee 2. 28 9. 47 24 | N. 8° E 
5,000____- - ey mcr 31 . 90 ae Lee eee ot 8. . 91 7. 00 13 | N. 34° I 
4,000____-- a dg . 42; —1.19 —. 05 | 8. 2° E___-- : 1.19 7. 00 17 | S. 34° I 
J LU 50 | —3. 04 Se ee eee Je ewenwd 3. 05 6. 96 44 8. 14° k 
2,000__-__- 58 | —4. 83 ee oe OF ee. ee 4. 85 7. 46 65 | S. 7° E, 
- ae 66 i —& 3) t-te 2 5. 25 7. 61 69 | S. 11° E. 
Surface___ » what 64 | —1.91 % 5 | te eS: A. 1. 92 3. 00 64 | 8. 3° W. 
WINTER 
Ee Pee 2 7.65 | —0.7 |. 5k Ca gee nee Se 7. 68 12. 00 64 | N. 45° W 
SEES TES RES. Ape Seep 7 6. 96 ee ee ee ee 11. 65 14. 71 79 | N. 52° W 
ES tf atcnictcae ed aa oe aad 16 1. 66 SS fk 8 4 ee See 7. 60 12. 06 63 | N. 89° W 
Se ee. eee 32 —. 45 oe LS 2) i a ee 2 ee oe 4.11 8. 84 46 | S. 89° W. 
eds 2. cece see oe 51 —. 42 | SEY 4 ASA 2. 33 8. 88 26 | S. 73° W 
RT ties caine ey eer ens 84 | —1. 56 ee et Se ee ee 2. 65 8. 25 32 | S. 52° W 
ae a Sa 94 | —2. 76 area es eo 3. 06 7.47 41 | S. 29° W 
: See pe aE 109 | —5. Ol Sy) ) (6 apa Oe See oe 5. 20 8. 04 65 | S. 13° W. 
ee ee 113 | —1. 66 EE Se 1. 75 2. 73 64 | S. 18° W. 
SPRING 
it == = 2 5. 55 } Sh 8 | Sere ee 9. 09 15. 5 59 | N. 34° W 
REE RE Maa a 10 . 81 Y 1s © .» or ish cdl ae eal 1. 28 9. 7 13 | N. 28° E 
9,000____- “HS ra 22 | SON ES ea ee eer , aa 12. 27 1iwaws 2 
as idee te 37 —. 14 6 i See eee 3. 05 13. 49 23 | N. 5° E 
oe a esicr  o 45 —. 43 3. 74 | 8. 83° W_- ven - 3. 76 12. 44 31 | S. 70° W 
6,000___-_- aio padita kadar 56 | —1. 94 ad as eal 3. 02 11. 75 26 | S. 10° W 
a ses cr 68 | —3. 60 1. 43 | S. 22° W_ x 3. 87 11. 10 35 | S. 
Th i iciehé wb as wan ered 78 | —4. 06 -  -- _» Jee Ss oraee: 4.13 9. 47 44 | 8. 3° W. 
a OR acca nasal koh eas 91 | —4. 09 Se IE ST Er ae ee 4, 25 8. 01 53 | S. 12° W 
late ae ave ag ebi ie av maker 103 | —4. 89 1. 49 | 8S. 17° W. * = sad 5.11 7.91 65 | S. 9° W. 
cg ECS cd op wesern ps 103 | —5. 13 DRO os, ake bn cee ween 5. 48 7. 85 70 | S. 10° W 
RE ee 105 | —1. 93 . 67 | 8. 19° We = | 2. 08 3. 20 64 | 8S. 18° W 
YEAR 
a eer 5 2. 16 oF vi & ee pee ae 2.19 9. 80 22 | N. 78° E. 
eee 18 2. 94 oe, Wap Leet? Win cs o ook kc eee 2 3. 03 9. 39 32 | N. 48° E 
_  aesSs ee 39 1. 85 ot, Be 8 ite wk cw ca ccdbes . 1. 93 12. 38 16 | N. 32° I 
SES A Sener 68 . 78 § 1S > 2 ea eee 2. 89 13. 95 21 | N. 30° KE. 
enn 97 o¥t SN @6.%> |; <2 oe 2 ee 3. 28 13. 08 25 | N. 10° E. 
ie ABCD a nsinwinnaweee 131 —. 33 * fe 6 Se eee eee 1. 98 11. 37 17 | S. 53° W. 
NE OY arenes 174 | —1. 53 S vl  .. <i Sse: © 1. 81 9. 64 19 | S. 16° KE. 
aS Ee ee reer 217 | —2.15 S Oe > 2 Soe ge Oe See 2. 21 8. 46 26 | 8. 9° W. 
i SE eae Eero nh 276 | —2. 75 e Se = | Cee oe 2. 82 7. 69 OES W. 
ican teccuacbonacwaine’ 308 | —3. 96 Dt . 4, © Se eee 4. 00 7. 48 53 | S. 6° W. 
TR ee Pe oe 327 | —4. 88 Be te | Es 2 Sa, ee 4.91 7. 54 65 | S. 
ELECT 335 | —1. 95 cS (;, . .. «ogee - este ames 1. 97 3. 20 62 | S. 9° W. 
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TABLE 63.—Percentage frequency of the different wind directions at the standard levels during “clear’’ periods by seasons and year; combined 


data, 1929 and 1934 
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TABLE 64.— Mean turning of the wind from the surface up to given levels during ‘‘clear’’ periods, combined data, 1929 and 1934 


































































































Summer Autumn Winter Spring Year 
Altitude (m.) Number Number Number Number Number 
Turning of obser- Turning of obser- Turning of obser- Turning of obser- Turning of obser- 
vations vations vations vations vations 
Degrees Degrees Degrees Degrees ees 
) OF RE FOS EE ALE, ORB TA kt ad RL See s.r 5. 2 2 —2.6 2 
SUD sicpshes ahalaeas topu Wiaias's eobanntntaeiaererd indatnl 19. 8 al SERRE RE SY 7.2 7 —.6 1} 
3 RRS SS Pee ES eats. 18. 6 7 | -—77.7 4 16. 8 1 —.2 12 —5.8 24 
3 8,010...--.--.-.---------+---------- 23. 6 16 | —78.5 8 16.8 2 —.5 27| —4.6 53 
; Re Ree oe ee eee 24. 0 23 | —59.0 10 3.8 3 Me 35 —14 71 
SR =F. epee Oh ee 23. 2 35 | —48. 6 16 5. 8 15 —1.0 42 —.9 108 
3 0 RAE Dod ede Bo 21. 6 41 | —47.4 27 12. 7 30 —3. 6 57 —1.3 155 
3 RE i Ee: © + ae 21.4 42 | —34.4 37 11.0 46 | —10.8 63 —2.0 188 
3 BR RS Si ER Sd EE CER 4 10. 4 47 | —29.4 45 11.2 78 | —10.7 77 —3.4 247 
SEE Sree eer Ee: men Se Polnee —9. 6 48 | —23.7 54 2. 0 86 | —10.7 89 —9. 1 277 
: cahpilaraies sa. stn dapdulaia dice eee ane —13. 1 47 | —18.6 61 —4.6 96 | —10.0 92 | —10.5 296 
ee eae ee eee ae .0 47 .0 61 .0 96 .0 92 .0 296 
5 Note.—Cases with surface wind calm have been excluded in the computation. 
9 Clockwise turning is positive; counterclockwise turning is negative. 
. TABLE 65.—Results of pilot-balloon ascents during ‘‘clear’’ periods when the pressure was rising, combined data, 1929 and 1934 
1 
- Number of | N-S compo- | E-W compo- | Resultant direc- | Mean direction | Resultant | xyean velocity! Stability 
- Altitude (m.) observations | nent (m. p.s.)| nent (m.p.s.)| tion from— from— bage 4 (m. p. s.) (percent) 
2 
4 a ee eee eS Ue 6 5. 67 —3. 67 | N. 33° E. N. 40° E. 6. 72 10. 67 63 
; a ee eee oe er Pe 9 3. 80 —2.09 | N. 29° E. N. 39° E. 4, 32 15. 00 29 
Tiicnne aa Ribak ones di ewdedae 12 1. 90 —3. 87 | N. 64° E. N. 54° E. 4. 30 13. 83 31 
SR a eee eo ee 14 2. 36 —3. 65 | N. 57° E. N. 58° E. 4. 32 10. 93 40 
: tiindeR bud sicwnwatiing sake be 20 1. 16 —1.16 | N. 45° E. N. 57° E. 1. 64 11. 05 15 
7 Ee ST A Ter et 30 —. 07 . 60 | 8. 84° W. S. 65° E. . 60 9. 63 6 
6 Ss dications us ta vac ee 45 —. 33 . 84 | 8. 68° W. N. 48° E. . 88 7. 98 11 
9 SI peepmrees SPP os AEE 52 —1.13 1. 48 | 8S. 52° W. S. 24° W. 1. 86 8. 68 21 
1 ee. Ue SSD. USS SOUS BSE A 57 —1. 83 2.05 | 8S. 48° W. 8. 40° W. 2. 35 8. 05 29 
34 EE ees Pee 59 —3. 31 2. 63 | 8. 38° W. 8. 32° W. 4. 20 7. 27 58 
vi OT ee ne 60 —1. 75 . 37 | 8. 12° W. 8. 13° W. 1. 78 3. 43 52 
9 
13 
al TaBLE 66.—Results of pilot-balloon ascents during “‘clear’’ periods when pressure was falling, combined data, 1929 and 1934 
_ SOO nan gtsngscosaedaneéakaed 5 5. 16 —3. 20 | N. 32° E. N. 46° E. 6. 05 9. 80 62 
10 RE Se ee a 15 1. 01 —2. 57 | N. 69° E. N. 86° E. 2. 72 11. 53 24 
9 SEE. .xacust@uliscosaheeneenawres 23 2. 53 —2.31 | N. 44° E. N. 63° E. 3. 32 11. 04 30 
37 SE Oa SE I 44 . 73 —1. 57 | N. 65° E 8. 87° E. 1. 73 12. 48 14 
45 RRS Se RE! Pee es 50 . 75 .42 | N. 20° W N. 49° E. . 85 10. 14 8 
56 BRR Se Pe ee 76 —. 65 —1.11 | 8. 60° E S. 68° E. 1. 29 9. 05 14 
68 RES eo ee Se SP 84 —2.16 —1.03 | 8. 26° E 8. 20° E. 2. 38 7. 99 31 
78 REE Spt re Se 104 —2. 69 —1.08 | 8. 22° E 8. 19° E. 2. 89 6. 90 42 
91 ER ee Bleek ho 107 —4.14 —.62 | 8. 8° E 8. 8° E. 4.19 6. 99 60 
03 WG. iccssctccctsccccsacescunte 117 — 5. 29 . 04; S. 8. 6° E. 5. 29 7. 36 72 
03 eae innsupaniiainieteniae 117 —2. 05 . 35 | 8. 10° W 8. 13° W. 2. 08 3. 11 67 
05 
18 
39 
68 
97 
31 
74 
17 
76 
308 
327 
335, 


287082—41——-8 
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combined data, 1929 and 1934 


TaBLE 67.—Results of pilot-balloon ascents during ‘‘clear’’ periods when the pressure was steady, combined data, 1929 and 1934 











Altitude (m.) 


Number of 
observations 






Stability 
(percent) 














N-S compo- | E-W compo- | Resultant direc- 
nent (m. p.s.) | nent (m. p. s.) tion from— 
0. 35 5.15 | N. 86° W. 
3. 70 1.37 | N. 20° W. 
2. 10 9. 34 | N. 77° W. 
. 86 7.40 | N. 83° W. 
—1.74 .04/) 8S. 1° W. 
—3. 36 —1. 39 | S. 22° E. 
—3. 27 —2.00 | S. 32° E. 
—3. 07 —2. 33 | S. 37° E. 
—4, 22 —1.98 | S. 25° E. 
—3. 71 —1. 26 | 8. 19° E. 
— 2. 65 —.03 | S. 














Mean direction | Resultant ve-| Mean veloc- 

from— locity (m.p.s.) | ity (m. p. s.) 
N. 23° W. 5. 15 6. 00 
N. 10° W. 3. 93 7. 33 
N. 68° W. 9. 56 14. 93 
N. 45° W. 7. 45 13. 42 
S. 61° E. 1. 74 9, 24 
S. 26° E. 3. 62 8. 93 
8. 39° E. 3. 81 7. 50 
S. 37° E. 3. 83 6. 79 
S. 25° E. 4. 64 6. 74 
S. 20° E. 3. 91 5. 98 
a aw. 2. 65 3. 78 





























combined data, 1929 and 1934 






TaBLe 68.—Results of pilot-balloon ascents for the interval with rising pressure during ‘‘clear” periods with pressure rising and then fallin 
9 



































, ber of | N-S -W com Itant di i Res v M ve 

Altitude (m.) nS nent Peet EN Ang yt a a favteeas ity (m. wd Sonn 
RE Ppa eee Tee 7 2 —1. 35 19. 85 | S. 86° W. Ww. 19. 87 21. 50 92 
ES, oc bcilniasinlelsm aden oo 4 abl 4 —. 40 26. 58 | S. 89° W. Ww. 26. 58 27. 25 98 
a ee ee ee eee ee 4 —1. 30 23. 12 | 8. 87° W S. 85° W. 23. 13 24. 50 94 
ES Seen See eee te 7 3. 03 5.63 | N. 62° W N. 62° W. 6. 81 17. 00 40 
i EE Sr eee FS 8 .77 2.96 | N. 75° W N. 78° W. 3. 06 11. 12 28 
I ae ee ee ee 12 — .71 3.13 | 8. 77° W S. 85° W. 3. 20 9. 75 33 
PE ccscdehhvte<c>apeibiecose dee 19 —1.18 3.43 | S. 71° W. S. 80° W. 3. 63 8. 68 42 
eS eS ae 2D eee ee 20 —2. 98 2. 66 | S. 42° W S. 50° W. 4. 00 7. 65 52 
PR scccde Sew eeccud cin Geowowdee 21 — 5. 00 . 78 | 8. 39° W S. 10° W. 5. 06 7.19 70 
Se | eG ee en | 2 ee oe 21 —. 80 —.21 | 8. 13° E 8. 17° W. . 83 2. 38 35 





















































TaBLe 69.—Results of pilot-balloon ascents for the interval with falling pressure during ‘“‘clear’’ periods with pressure rising and then falling, 


combined data, 1929 and 1934 

















| 
Number N -W - i esul v veloc- 

Altitude (m.) ees at one aa ops | Mang Gnein baer = ote a) pare 
ere er ee ee eee a 2 —10. 10 2.25 | 8. 18° W. S. 10° E. 10. 35 16. 00 65 
Se ee ae 5 — 6. 58 9.38 | 8. 55° W. 8. 61° W. 11. 54 17. 40 66 
ERR ee See ey Be ee » | —4, 41 13. 07 | S. 71° W. S. 69° W. 13. 80 18. 71 74 
I es Rg RET. al oh 12 —5. 93 15. 27 | 8. 69° W. 8S. 72° W. 16. 41 19. 92 82 
2 dee ences ahaa apceneen™ 14 — 6. 62 13. 56 | S. 64° W. S. 69° W. 15. 10 17. 71 85 
Pc cccucatugencttt ebiuaan tes 17 —5. 31 7.22 | 8. 54° W. S. 59° W. 8. 95 13. 12 68 
EES, Saale ie Lae OF Se 22 — 5. 30 3. 54 | S. 42° W. 8S. 47° W. 7. 37 9. 64 74 
SE Bip pierre oe ae fo 30 —4, 82 Eye | a. S. 16° W. 5. 14 7. 93 65 
REE Ee a Ee oe rhode ee 34 — 6. 56 + 2o a a P S. 3° E. 6. 57 9. 53 69 
RRS Sp Ep REY i ee 38 —2.01 —.32) 8S. 9° E. 8. 8° E. 2. 04 3. 26 63 





























TABLE 70.—Results of pilot-balloon ascents for the interval with falling pressure during “‘clear’’ periods with pressure falling and then rising; 


combined data, 1929 and 1934 




















; Nu a - | E-W irec- ] . bilit 

Altitude (m.) Sees ee SS | eS | SS Ses Sat | ae 
| SFE eee eee Tere 2 6.7 6. 45 | N. 44° W__.| N. 33° W_-- 9. 24 11. 00 M 
RRR eRe see ee 3 5. 23 8.63 | N. 59° W___| N. 45° W__- 10. 12 11. 00 92 
RPE eeg aera 6 —0. 05 5 SOR N. 76° W_.- 12. 01 13. 83 87 
Ne SS acne 6 iin wteebtbiaets 12 —1. 09 6. 80 | S. 81° W___| N. 77° W__- 6. 89 12. 08 57 
er bas bheesedieocddenid 13 —2. 35 4.92 | 8. 64° W___| S. 58° W__- 5. 41 9. 62 56 
est Sees ee 19 —2. 61 2.86 | S. 48° W___| S. 40° W__- 3. 51 8. 79 40 
“SIRE Ee Se ET 25 —3. 50 1. 78 | 8. 27° W__-_| 8. 34° W...- 3. 91 7. 04 56 
(PaaS Ca. & 28 —5. 19 1.95 | S. 21° W___| S. 20° W__- 5. 53 8. 11 68 
RE eee oki tena eente 28 —6. 04 0. 60 | S. 6° W____| 8. 5° W__-_- 6. 07 8. 07 75 
RP Hee BRIE S. 28 —1.91 —0. 01 | 8_....-..-- 8. 5° W..__- 1. 91 2. 86 67 
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TABLE 71.—Results of pilot-balloon ascents for the interval with rising pressure during “clear” periods with pressure falling and then rising; 
combined data, 1929 and 1934 








Altitude (m.) pine eat ee Eniam Lt hee lio eee 
OED. 4 idvcadaseinekal Roc nnabindhnde 4 6. 48 2.18 | N. 19° W_..| N. 12° W_.- 6. 84 9. 00 76 
FRESE RII ARE IPE as» 5 6. 04 2.66 | N. 24° W___| N. 22° W_-- 6. 60 11. 20 59 
¢ REEDS aipity Doreen aad. Race’ 12 . 26 3. 32 | N. 86° W__-.| N. 80° W__- 3. 32 8. 92 37 
RE Usonsataedlacnatbawaccinae ee 13 —3. 07 3. 56 | 8S. 49° W__-_| 8. 52° W__- 4.72 7. 85 60 
SIGE Gdncnitcbsakenaduqhhiah bition 16 — 2. 29 3. 03 | 8S. 538° W__.| 8. 52° W__- 3. 76 7. 68 36 
OS OTR CS | ee? 16 —. 64 | 8. 59° E____| 8. 9° E____- . 74 2. 31 32 





























TABLE 72.—Resulis of pilot-balloon ascents for the 24 to 36 hour a preceding “‘clear”’ periods with rising pressure; combined data, 1929 
and 193 





























934 
DEER. .crniincncencestnmanimebnede 3 —10. 53 3. 57 | 8. 19° W__-/| 8. 36° E___- 11. 11 17. 33 64 
paw cncinkesipoen vane wsasinaible 6 — 6. 58 7 1b. W....| & 3° S.... 6. 64 12. 17 55 
SK 84s chanwepismoiinncenetibent 11 —. 88 —. 87 | 8. 45° E...-| 8. 26° E_.-- 1. 26 1, 26 100 
DE ocncctdspiivectanns as egg 13 . 47 —1.37 | N. 71° E_--| 8. 60° E_--- 1. 45 12. 08 12 
Banas dbgntesevdsencequagemita 14 2. 40 —2.69 | N. 74° E_.-.| N. 37° E.-_- 3. 62 10. 86 33 
Qs co detitncksncssustaqneconl 20 . 95 —. 48 | N. 27° E_..| N 66° E..-- 1. 06 9. 95 11 
RES om an evcdanoussunsesédumteind 30 . 04 .07 | N. 59° W.-.-.| 8. 88° E__-.- . 08 8. 53 9 
RE cunciaseccuereséenpnnamnall 42 —1. 95 —. 13 | 8. 3° E_.... 8. 42° E__.- 1. 95 7. 45 26 
LSD. ceisepewatncweaiannggdumen 48 — 2. 27 —1. 04 | 8. 25° E____| 8. 26° E_._- 2. 50 6. 67 38 
POD. 6 ccunnstitecceesanpbacdatinn 55 —1. 65 —. 58 | 8. 19° E_..-| 8. 5° E__.-- 1. 76 3. 87 46 





TABLE 73.—Results of pilot-balloon ascents for the 24 to 36 hour interval preceding ‘‘clear’’ periods with falling pressure; combined data, 


1929 and 1934 
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TaBLE 74.—Results of pilot-balloon ascents for the 24 to 36 hour interval preceding “‘clear’’ periods with pressure steady; combined data, 1929 














—2. 85 | N. 66° E__- 
—6.07 | N. 73° E.-_- 
—2.89 | N. 35° E.-- 
—2. 68 | N. 68° E_.- 
—4.94 | N. 78° E_.- 
—3. 75 | 8. 87° E___. 
—2. 78 | 8. 80° E_.-- 
—2.10 | 8. 59° E___- 
—. 78 | 8. 32° E_..- 
—1. 33 | S. 38° E.--- 
and 1934 

—8 66 | S. 78° E_._. 
—2.08 | S. 83° E__.. 
—2. 99 | 8S. 67° E_... 
—1. 14 | 8. 54° E__.. 
0 1S Bees. 
—. 84 | 8. 26° E___- 
—. 12 | 8. 3° E_.... 
—1. 48 | 8S. 56° E_... 
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TABLE 75.—Results of pilot-balloon ascents for the 24 to 36 hour interval preceding “‘clear’’ periods with pressure rising and then falling; com- 
bined data, 1929 and 1934 
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TaBLe 76.—Kesults of pilot-balloon ascents for the 24 to 36 hour interval preceding “‘clear’’ periods with pressure falling and then rising; com- 
bined data, 1929 and 1934 
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